South Dakota Farm and Home Research by Agricultural Experiment Station, South Dakota State University
South Dakota State University
Open PRAIRIE: Open Public Research Access Institutional
Repository and Information Exchange
South Dakota Farm and Home Research SDSU Agricultural Experiment Station
Winter 1972
South Dakota Farm and Home Research
Agricultural Experiment Station, South Dakota State University
Follow this and additional works at: http://openprairie.sdstate.edu/agexperimentsta_sd-fhr
Part of the Agriculture Commons
This Article is brought to you for free and open access by the SDSU Agricultural Experiment Station at Open PRAIRIE: Open Public Research Access
Institutional Repository and Information Exchange. It has been accepted for inclusion in South Dakota Farm and Home Research by an authorized
administrator of Open PRAIRIE: Open Public Research Access Institutional Repository and Information Exchange. For more information, please
contact michael.biondo@sdstate.edu.
Recommended Citation
Agricultural Experiment Station, South Dakota State University, "South Dakota Farm and Home Research" (1972). South Dakota
Farm and Home Research. 99.
http://openprairie.sdstate.edu/agexperimentsta_sd-fhr/99
,, 
of Agricultural · · · 
Experiment 
Station 
SoutL Dalota State University 
Broobnge 
'"1 "I ) 
V, ::> I 
) q p 
'v) ·, n -1 e r 
From the Dean and Director ... 
Population Studies 
Guide for the Future 
WHAT should South Dakota be 
doing NOW to prepare for the fu-
ture? 
If we are of a mind to improv_e 
or change or alter-or even accept 
-what appears to be. in store for 
the state a decade hence, we have 
no time to lose. We should apply 
foresight now while we can, rather 
than later find ourselves locked in-
to a situation where all we can apply 
is hindsight. 
How can we do these things? 
Just what are the things we should 
do? Where do we find out what 
will be needed? 
We cari look into the future in 
many ways. One way which many 
people overlook concerns popula-
tion. If we can get an idea of pop-
ulation in, say, 1980, many other 
parts of a future jigsaw puzzle fit 
into place. 
Local and state leaders and citi-
zens who will grapple with the 
complex problems need to know 
more than just the total number of 
people in a given area, h_owever. 
They need to know more in detail, 
for example, how many males and 
females make up each age group. 
A knowledge of the changing or 
even static age-sex composition of 
Age-Sex distribution percentages of District IV population for 1970 
and those projected for 1980. (Prepared by Robert T. Wagner and Eugene 
T. Butler, Jr., Rural Sociology Department.) 
1970 1980 
65 4321 % 1234 56 65 4321 % 123456 
Males I Females Males I Females 
2 
Duane Acker 
the population is essential to deal 
effectively with the complex issues 
of taxation, school enrollment, pol-
lution, health, welfare and medi-
cal services. 
Research Looks at Population 
Research in the Rural · Sociology 
Department at SDSU has been 
looking at South Dakota's popula-
tion, its trends, its make-up, and 
currently projections are being 
made to estimate what it will b e 
in 1980. A considerable an'.10unt of 
this information is now available 
in printed form and more of it will 
be published within the next few 
months. 
, Two of our rural sociology staff 
members projecting South Dakota's 
population for 1980 have some pre-
liminary figures although their final 
reports will not be finished for sev-
eral weeks. Rogert T. Wagner and 
Eugene T. Butler, jr., have been 
doing the projections using data on 
current and previous population 
studies by Marvin P. Riley and 
Wagner. 
• 
As as example of what may be 
learned from this research with 
population, let's look at prelimi- ai 
nary projection figures for a 10- 4119 
county area in north-central South 
Dakota which makes up Planning 
District IV. This district is com-
prised of these counties: Beadle, 
Brown, Day, Edmunds, Faulk, 
Hand, McPherson, Marshall, Rob-
erts and Spink. 
Future Losses-and Growth 
Projections, in round numbers, 
indicate that .the 1980 population 
for District IV will .be about 107,-
500 persons-a drop of nearly 7,000. 
There will be about 4,300 fewer 
males out of a current population 
just above 52,000 and a decrease of 
slightly more than 3,000 females 
out of a current population of nearly 
55,500. All District IV counties ex-
cept Brown are projected to have 
population losses. Brown County is 
expected to grow by about 3,000 
persons. The accompanying popula-
tion pyramids compare the W70 
percentage figures. for age-sex 
groups with the , projection for 
1980 in District IV. 
What do these changing popu-
lation figures tell us? Here are just 
some of the implications our SDSU 
sociologists foresee, based on pro-
jections which are indicated as per-
cents in the accompanying popula-
tion pyramids: 
At the start of the 1980's elemen-
tary school enrolhnent will be on a 
decreasing trend. Soon; however, 
elementary school enrollments will 
increase considerably, based main-
ly on the predicted numbers in the 
pre-school group as well as larger 
numbers of potential-young-par-
ents reflected in the age groups 
from 15 through 34 years. 
There will be more in the 75-and-
older group, which indicates needs 
for medical facilities, rest hbmes, 
services and facilities for older citi-
Duane Acker, 
Dean, College of Agriculture and Biological 
Sciences; Director of Extension; and Direc-
tor, Agricultural Experiment Station 
A. L. Musson, 
Associate Director, Agricultural Experiment 
Station. 
Edited by: Frank J. Shideler, Editorial Of-
fice, South Dakota State University, Brook-
ings, S. D., 57006. 
zens. Apparently there will be an 
influx of older persons to this partic-
ular area, because the categories for 
the groups just below the 75 and 
older have been about the same all 
along. Sociologists suspect a reason 
might be a combination of migra-
tion, longevity, and the advance of 
a larger proportion of people into 
the 75+ age group. 
More Job Applicants 
The increases indicated for 1980 
in the groups including the 15 to 34 
age categories bring up several im-
plications. There will be potentially 
more job applicants, more young 
parents, more college students. If 
these people do · get jobs in South 
Dakota, then there's an increase in 
people paying taxes and supporting 
nonworking segments ( old and 
young) of the population. 
A decrease is anticipated in the 
1980 projections in the groups com-
prising the 35-64 year age categor-
ies. These are the older workers, 
older parents and people entering 
retirement. As the groups age and 
go into retireipent, the older groups 
will then begin to decrease in num-
bers. 
The ·sociologists note that the pro-
jected population increase for 
Brown County probably would be 
because of a comparatively large 
urban region (Aberdeen). This fol-
lows a general trend in South Dako-
ta and the United States for growth 
of urban regions with educational 
facilities and jobs being magnets for 
migrants. 
These, actually, are only a few 
·'tip-of-the-iceberg" implications. 
Each one of them has what might be 
termed sub-implications. Planners, 
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Department Keys 
Research progress report items 
appearing in this issue are keyed at 
the end so that Agricultural Experi-
ment Station departments doing the 
work can be identified. The follow-
ing keys have been used. 
AE-Agricultural Engineering 
AS-Animal Science. 
Bact-Bacteriology. 
BB-Botany-Bio.logy. 
DS-Dairy Science. 
Econ-Economics. 
E-Z-Entomology-Zoology. 
HE-Home Economics. 
HF-Horticulture-Forestry. 
PS-Plant Science. 
RS-Rural Sociology. 
SB-Station Biochemistry. 
VS-Veterinary Science. 
WFS-Wildlife & Fisheries Sciences. 
FU-Fisheries Unit. 
RSI-Remo,te Sensing Institute. 
WRI-Water Resources Institute. 
WRU-Wildlife Research Unit. 
thinkers and doers are now needed 
to begin to put these pieces of our 
1980 jigsaw puzzle into the proper 
places. 
Note: Population data published so far in 
the I970's includes these Agricultural Experi-
ment Station bulletins available at the SDSU 
Bulletin Room or through county Extension 
agents: 
B-580, "South Dakota Population and Net 
Migration 1960-1970," Marvin P. Riley and 
Robert T. Wagner, February 1971. 
B-586, "Reference Tables: Population 
Change of Counties and Incorporated Places, 
South Dakota 1950-1970," Marvin P. Riley 
and Robert T. Wagner, July 1971. 
B-599, "South Dakota Population Age and 
Sex Structure 1960-1970," Marvin P. Riley, 
Bruce G. Breamer and Eugene T. Butler, jr., 
June 1972. 
Published quarterl y by the Agricultural 
Experiment Station , South Dakota State 
University, Brookings, South Dakota. This 
publication will be sent free to any resident 
of South Dakota in response to a written re-
quest. 
To simplify terminology, trade names of 
products or equipment are sometimes used. 
No endorsements of specific products or 
equipment named is intended, nor is criti -
cism implied of those not mentioned. 
Material appearing in thi~ publication may 
be reprinted provided the meaning is not 
changed and cred it is given the author and 
the South Dakota Agricultural Experiment 
Station. 
-----Agricultural Machinery ____ _ 
. Practical Experience in Design-
mg Fann Machinery. Six senior stu-
dents were placed in a simultated 
product design environment during 
the spring semester of 1972 to pro-
vide practical experience in farm 
machinery design. This was done 
in cooperation with DuAl Manu-
facturing Company of Sioux F alls. 
The students designed a snow 
blower attachment for a front end 
loader and the firm built the proto-
'ype model. The students assem""'l 
ed the machine and completed pre-
liminary testing. (AE Investigator: 
P. K. Turnquist). _ 
Tractor Cab Test Facility. An 
environmental test facility for trac-
tor cctbs became operational in 
1972 to determine cab climate con-
trol needs for South Dakota farmers 
and ranchers. The self-contained 
portable unit will accommodate a 
typical manufactured cab. The unit 
provides control for cooling, heating 
and humidification of jnlet air to a 
cab. Rates of air flow can be varied 
from 200 to 700 cubic feet per min-
ute. Currently a study is being com-
pleted to evaluate three types of air 
distribution methods for summer 
cooling. Study of heating will begin 
in the Fall of 1972 and continue in 
the Spring of 1973. ( AE Investigat-
or: P. K. Turnquist. ) 
Summer Cooling Tractor Cabs. 
Three types of inlet ceilings result-
ing in different air flow patterns 
within a tractor cab were evaluated 
during the summer. Flow rates into 
the cab of 300, 450 and 650 cubic 
feet per minute for each ceiling 
were used. Operator comfort was 
d etermined by u sing a parameter 
called Effective T emperature. This 
is a sensory index combining into a 
single value the thermal effect of 
temperature, humidity and move-
ment of air upon the clothed hu-
man body. Detailed information 
on this work will be available in 
F ebruary 1973. (A. E. Investigator: 
P. K. Turnquist). 
Monitoring Tractor Cabs in the 
Field. Mike Tofte, Brookings 
County Farmer, is cooperating with 
SDSU agricultural engineers to de-
termine climate extremes encoun-
tered in tractor cabs that have min-
imum environment control. His 
tractor cab was instrumented to 
measure temperature within the 
_ cab during field use. A portable 
recorder was mounted on the fen-
d er. Preliminary data was obtained 
in 1972. E xtensive data collection 
is planned during 1973. (AE Invest-
igator: P. K. Turnquist). 
Pasture Interseeding. Develop-
ment of pasture interseeding equip-
ment for legumes and grasses has 
continued. SDSU agricultural engi-
neers have cooperated with plant 
scientists at the West River Re-
search and Extension Center, Rap-
id City, in testing the equipment 
a nd methods in many counties of 
western South Dakota. ( AE Inves-
tigator: C. E. Johnson.) 
Applying Anhydrous Ammonia to 
Grasslands. One of the major de-
4 
ficient nutrients in many grassland 
soils is nitrogen. Nitrogen is most 
commonly applied on sod. in the 
granular form of ammonium nit-
rate. Anhydrous ammonia is lower 
in cost per unit of nitrogen than 
granular fertilizer but requires in-
je~tion into the soil. Anhydrous 
ammonia application to grassland 
has been limited because of unsat-
isfactory functional performance 
and high power requirements of 
e x i s t i n g commercial applicator A\ 
knives. WI') 
Experimental equipme;nt devel-
oped to apply anhydrous ammonia 
to grassland was tested for func-
tional performance and draft 
requirements. The functional per-
formance of this equipment was sat-
isfactory and the draft required per 
applicator knife was from about 
430 pounds to 600 pounds. 
Native grass and Russian wildryc 
plots at the Pasture Research Cen-
ter, Norbeck, were used to compare 
t'he effectiveness of anhydrous am-
monia application with top-dress-
ing ammonium nitrate. Data indi-
cate that nitrogen from the two 
sources produce equivalent yield 
increases. 
Economic comparison of anhyd-
rous ammonia application with am-
monium nitrate application indi-
cates that savings will result from 
application of anhydrous ammonia 
by custom operators, with rental 
equipment or privately owned 
equipment. (AE Investigator: C. E. .. 
Johnson). ~ 
Snow blower attachment for a front 
end loader designed by senior agricul-
tural engineering students. 
Tractor cab test f~cility constructed by 
SDSU agricultural engineers to determine ag-
ricultural equipment climate control needs for 
South Dakota farmers and ranchers. Complete 
assembly (top right) and part of the instru-
mentation (right). 
Experimental equipment developed for applying anhydrous am-
monia to grassland. Unit with forward swept knives (right) and 
unit with back swept knives (below). 
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------Animal Health 
Pathogenesis of Bovine Mastitis. 
A special medium, designed to al-
low identification of Streptococcus 
a6cfactiae without further culture, 
was used to culture 4,189 bulk-tank 
milk samples from seven milk plants 
in South Dakota. S. agalactiae is 
unique among the bacteria which 
cause mastitis, since for all practical 
purposes, it occurs only in the udder 
of infected cows and is also highly 
susceptible to proper treatment with 
antibiotics. Because of these charac-
teristics it can be eradicated from a 
herd and will not reoccur unless re-
introduced. This can ordinarily be 
avoided by not bringing infected 
cows into the herd. Other common 
mastitis pathogens occur frequently 
in the environment of dairy cattle, 
and thus are not subject to eradica-
tion. 
Results of the study show that the 
p_ercentage of S. agalactiae infected 
herds supplying the seven milk 
plants ranged from 0.0% to 66.6%, 
but the average was only 4.03%. This 
indicates that the number of South 
Dakota dairy herds infected with S. 
agalactiae is relatively low and that 
eradication of this type of mastitis 
in South Dakota would be practical 
at this time. The infection is highly 
contagious in ordinary dairy en-
vironment and will spread rapidly 
within a herd from a single infected 
cow. Indications are that 30% to 50% 
of the herds in Minnesota and Wis-
consin are infected with S. agalac-
tiae.- Perhaps an eradication 
program in South Dakota and regu-
lations to prevent the importation of 
infected cows from other states 
should be considered. ( VS Investi-
gator: C. A. Kirkbride; Hazel Shave, 
assistant). 
Reproductive Diseases of Live-
stock. Specimens from 88 cases of 
porcine abortions were examined to 
determine the cause of the abortio_n. 
Viruses were recovered from 23 
cases; leptospirosis was diagnosed 
in 21 cases and bacterial cause of 
abortion was diagnosed in 9 cases. 
The isolated viral agents were ten-
atively identified as enteroviruses 
and reoviruses. 
Sixteen pregnant sows were allot-
ted in 4 groups and inoculated at 
different stages of gestation ( 30, 60, 
90 days and uninoculated controls) 
with a reovirus-like agent in order to 
determine its actual abortifacient 
ability. The resuhs of this investiga-
tion indicated that this reovirus-like 
agent has the ability to cause mum-
mified fetuses and stillborn piglets. 
The number of mummies and still-
born piglets was greater in sows in-
oculated in mid-gestation. Sows in-
Qculated in latter stages of gestation 
delivered weak pigs unable to nurse. 
The virus was recovered from pla-
cental and fetal tissues of stillbirths 
and from weak piglets. ( VS Investi-
gator: John McAdaragh). 
IBR - Caused Abortions. The 
fourth year of a study of the causes 
of abortions in cattle was concluded 
June 30, 1972. During this year, 988 
cases of bovine abortion were stud-
ied and diagnoses were made in 371 
. ( 37.5%) . The virus which ca1-1ses in-
fectious bovine rhinotracheitis 
( IBR) continued to be th(e most 
commonly detected cause of bovine 
abortions; it was found in 126 
( 12.75%) of the cases. This is a de-
crease from the 24.4% incidence in 
the year before. The decreased inci-
dence may indicate the passing of 
the peak of an IBR epizootic. This 
occurs when .a large proportion of 
the population becomes immune to 
an infection through natural expo-
sure or vaccination. It is hoped that 
the educational campaign designed 
and carried out to encourage stock-
men to vaccinate brood cows 
against IBR hastened the arrival of 
this pe:1k. ( VS Investigator: C. A. 
Kirkbride.) · 
New Organisms Causing Abor-
tions. A yeast, Torulop,sis glabrata, 
not previously known to be patho-
genic to cattle, was found associated 
with abortion of a calf. Results of 
studies using sheep and mice indi-
cate that this organism is capable of 
producing abortion and further 
studies with cattle are indicated. 
6 
A common species of bacterium, 9) 
Bacillus cereus, not ordinarily 
thought to be pathogenic, was found 
associated with several cases of bo-
vine abortion. This organism, when 
inoculated into pregnant ewes and 
heifers, caused abortion in 4 of 5 
ewes and 4 of 6 heifers. Its ability to 
.cause occasional abortion in these 
species was thus proven. 
Two other bacteria, Aeromonas 
hydrophila and N ocardia asteroides, 
and another yeast, Candida tropi- _ 
calis, were found in one or more 
cases of bovine abortion. None of 
these organisms have previously 
been reported as a cause of abortion 
in cattle. ( VS .Investigator·: C. A. 
Kirkbride). 
Colibacillosis in Pigs and Calves. 
Enteritis (scours) of young ani-
mals is one of the most costly dis- · 
eases in the livestock industry. In-
tensive research on a worldwide 
basis is being conducted in the 
broad area of "scours of young ani-
mals." We know that several disease .. 
agents ( primarily bacteria and vi- ~ 
ruses) are capable of causing scours 
of varying duration and severity. 
Scours caused an estimated loss of 
$709,000 to the cattle industry and 
$84,000 to the pig industry of South 
Dakota in 1970. During fiscal year 
1971, more than 10% of the total cat-
tle and pig specimens submitted to 
the South Dakota Veterinary Diag-
nostic Laboratory were diagnosed 
as cases of colibacillosis ( scours 
caused by the bacterium Escherich-
ia coli). At this time, no specific 
methods of prevention of colibacil-
losis are available and successful 
treatment has been sporadic. 
Research at the South Dakota 
Animal Disease Research and Diag-
nostic Laboratory, Brookings, is di-
rected toward development of 
methods to aid in preventing scours 
caused by E. coli. Many different 
types of E. coli are often involved in 
scours outbreaks. Progress in the 
area of colibacillosis prevention and 
control has been hampered by the ~ 
diversity and complexity of the E. ~ 
coli organism. Research is presently 
• 
Animal Health 
being conducted in an effort to de-
termine the mechanism whereby E. 
coli is able to cause scours. Knowl-
edge gained to date is preliminary, 
but information regarding E. coli 
infections is valuable to the South 
Dakota livestock industry and to 
the livestock industry nationally. 
( VS Investigator: Robert P. Ellis). 
Urinary Calculi of Cattle and 
Sheep. Previous research at the 
South Dakota Agricultural Experi-
ment Station has provided effective 
means of preventing urinary calculi, 
especially the phosphatic type, in 
sheep · and cattle. More recent re-
search has dealt with basic aspects 
of factors affecting phosphorus, cal-
cium and magnesium metabolism 
and interrelationships. Potassium 
and trans-aconitic acid occurs . at 
high concentrations in some plants 
and has been shown by other re-
searchers to adversely influence 
magnesium metabolism when given 
in large, short-term doses. In recent 
South Dakota studies, feeding low-
er levels of these materials to sheep 
continuously for three months did 
not increase, but tended to decrease 
the incidence of urinary calculi. No 
effects on phosphorus, calcium or 
magnesium were noted. Similarly, 
variations in ration texture, design-
ed to influence the recycling of sali-
vary phosphorus, had no measur-
able effect upon urinary phosphorus 
excretion or urinary calculi inci-
dence. ( SB Investigator: R. J. Em-
erick; AS Investigator: L. B. Em-
bry). 
Biochemistry of Selenium. Vari-
ous compounds, suspected as being 
metabolites and excretion products 
of selenium, were synthesized and 
their toxicity and excretion patterns 
were studied in small animals. Some 
details are now clear as to the way 
selenium is excreted by animals 
whether intakes have involved 
amounts which are toxic or just suf-
ficient to meet requirements for 
growth and health. Furthermore, 
new information indicates that cau-
tion must be used in generalizing 
about interrelationships between 
the metabolism of certain elements. 
Although it has been known for a 
long time that the toxicity of various 
selenium compounds can be allayed 
by arsenic, the current studies have 
shown that arsenic may actually in-
Community Affairs 
crease the toxicities of other selen-
ium derivatives, especially those 
which appear to be methylated end 
products. 
Extensive studies with poultry 
have shown that the addition of in-
organic forms of selenium to the diet 
increase tissue or egg levels only to 
a small degree, the naturally occur-
ring form of the element having a 
much greater effect in this respect. 
Further, selenium withdrawal from 
the diet is reflected almost immedi-
ately by . a reduced egg selenium 
content. At least 2 parts per million 
of the element in inorganic form 
seem to be well tolerated by hens 
and their chicks over a long period 
of time. 
The development of a simplified 
method for selenium analysis has as-
sisted in field studies aimed at map-
ping seleniferous lands. A method 
previously developed for the analy-
sis of very low levels of the element 
is now being used in several labora-
tories, including those analyzing 
feeds on a commercial basis. ( SB In-
vestigators: I. S. Palmer and 0. E. 
Olson; and AS Investigator: C. W. 
Carlson). 
----···Community and Public Affairs ___ _ 
Manpower Programs and Needs 
for South Dakota. Two manpower 
training programs were selected for 
study on a pilot basis in this re-
search. Data were obtained from 
the Employment Security Depart-
ment of South Dakota based upon 
information contained in applica-
tion and termination forms filled 
out for every participant in the se-
lected training programs. Data 
were available for 202 trainees in 
the "Manpower Development and 
Training Act ( MDT A) program" 
and 157 trainees in the other pro-
gram, "Job Opportunities in the 
Business Sector (JOBS)." MDTA 
was mainly a classroom training 
type of program whereas JOBS was 
mainly on-the-job training. It was 
hypothesized that certain socio-
economic characteristics of the 
trainees would be associated with 
their completion or non-completion 
of the programs. 
Five variables for the MDT A 
program were significantly associat-
ed with completion of the training 
program: sex, race, formal educa-
tion, length of previous unemploy-
ment, and status of "disadvantag-
ed." Past experience as a welfare 
recipient, position as head-of-house-
hold, number of dependents, age, 
and previous income were variables 
not significantly associated with 
completion. 
The JOBS program trainees ex-
hibited a different pattern. Only 
two socio-economic characteristics 
were significantly associated with 
program completion: status of "dis-
advantaged" and the length of pre-
vious unemployment. The remain-
ing socio-economic variables were 
not significantly related with pro-
gram completion . 
Relative to the MDT A trainees, 
the participant least likely to com-
plete the program is a nonwhite 
7 
male with 7 to 9 years of formal edu-
cation who is considered disadvan-
taged and has been unemployed 
from 1 to 25 weeks within the past 
year. This type of profile could not 
be developed for JOBS trainees due 
to the small number of significantly 
associated variables. In the MDT A 
program, the white female had the 
highest rate of completion and the 
nonwhite (Indian) male had the 
lowest rate. The finding that the ma-
jority of the Indians, both male and 
female , are failing to complete the 
MDTA program suggests the im-
portance of racial and cultural fac-
tors for training outcomes and may 
indicate the need for different types 
of training programs for this minor-
ity group. ( RS Investigators: R. M. 
Dimit, R. T. Wagner, and J. W. De-
Long. ) 
County Government . Study. A 
study, part of a North Central Re-
gional project, was begun to investi-
Community Affairs 
gate the costs of county government 
functions in South Dakota. Objec-
tives are to identify the major vari-
ables influencing costs of operating 
11 different functions of county gov-
ernment. All counties in South Da-
kota are included in the project. A 
part of the effort is also devoted to 
identifying socio-economic charac-
teristics of county officials and seek-
ing out in more detail the nature ot 
their activities in guiding the per-
formance of county governments. 
These will b e incorporated into the 
cost study in an effort to gain deep-
er insights into the performance of 
county government functions. 
( Econ Investigator: G. D. Rose. ) 
Effects of Larger Farmers, Fewer 
Farmers. Many rural _ people and 
others in South Dakota are alarmed 
by the rapid increase in farm size 
and the resulting decrease in num-
ber of farmers. Their main streets, 
their schools, their churches and 
their local government all show the 
debilitating effects of fewer farm-
ers. 
_Will larger-than-family farms 
( "factory ·farms"), corporate or 
otherwise, destroy the family-sized 
farm? Some economists believe that 
they will. But their evidence has 
been questioned on both historical 
and economic grounds. In the past, 
few "factory farms" have survived 
simply because the biological, sea-
sonal and space requirements for 
crop or livestock production could 
not b P. reduced to simple routines 
that ,we closely supervised. As a re-
sult, the advantages of buying in-
pu f:s and selling outputs on a whole-
sale basis are often lost by lower 
yidds and higher land and labor 
cosi s. 
Larger tractors _ and other more 
efficient machinery and other tech-
nology has not resolved these prob-
lems. Indeed they usually intensify 
them because of the need for more 
highly skilled labor or closer super-
vis ion. The larger machines in more_ 
distant fi elds more difficult to super-
vise. Also the cost of labor and the 
problems of management have been 
intensified by off-farm opportuni-
ties . 
Then why does the number of 
family farms continue to decline? 
Larger more efficient farm machin-
ery is the main reason. Such ma-
chinery is costly and must be used 
over more land if the farmer is to 
earn a good living. Many farmers 
could double the present size of 
their farms without buying much if 
any more machinery or hiring addi-
tional labor. When they can do this 
they reduce their machinery and 
labor costs per acre, bushel or ton by 
almost half. 
Break-even charts have been 
modified for use in farm business 
planning. These charts reveal the 
probable effects of spreading the 
farmer's fixed machinery and labor 
costs over the entire "relevant 
range" of production possibilities. 
These charts may also be used to ex-
plore the effects of different machin-
ery and labor _combinations on farm 
profits. 
Prohibiting corporate farming in 
a state seems to have had little or no 
effect on the trends in number of -
{arms and size of farms as can be 
seen by comparing North Dakota 
and South Dak_ota data. Corporate 
farms are prohipited in North D a-
kota. ( Econ Investigator: R. L. 
Berry.) 
Land Evaluation. County land 
evaluation guides have been pub-
lished for 30 South Dakota east river 
counties. Manuscripts are prepared 
· for the 15 additional east river coun-
ties. Data are nearly ready for 
guides for counties of the west river 
area. ( PS Investigator: F. C. W est-
in.) 
Trends in farm numbers and size, South Dakota and North Dakota, 1930-1969. 
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___ Crops, Soils, Fertilizers, Weeds _ _ _ 
General 
Soil Surveys. Assistance was giv-
en the Soil Conservation Service in 
surveying, correlating and inter-
preting South _Dakota soils for opti..-
mum land use, er.op and range 
yields and recreational and wetland 
management. Twelve counties now 
have modern, published soil sur-
veys. Another 10 counties have been 
completely surveyed and are await-
ing publication. About 800,000 acres 
are surveyed annually. ( PS Investi-
gators: F. C. Westin and C. J. 
Frazee.) 
Remote Sensing. Two coopera-
tive projects with the Remote Sens-
ing Institute on the SDSU campus 
are with NASA for · use of remote 
sensing methods to detect soil limi-
tations and to use ERTS satellite 
data to inventory soil resources. ( PS 
Investigators: C. J. Frazee and F. 
C. Westin.) 
Soils Classification. Work has 
continued on using automatic data 
processing for classification and in-
terpretation of South Dakota soils. 
Data for more than 300 soil series 
are available on several - thousand 
cards and have been used in devel-
oping a series of county Land Eval-
uation Guides. ( PS Investigators: F. 
C. Westin and C. J. Frazee.) 
Chemical Fallow. In South Dako-
ta research wheat yields from chem-
ically fallowed plots were greater 
than from conventionally fallowed 
plots. Reason for the increase 'may 
be because of more moisture stored 
in the chemical fallow treatment. 
Emergence of winter wheat was 
better in chemically fallowed plots 
than from conventionally fallowed 
plots. Research seeks the ideal her-
bicide that will give long term weed 
control from harvest until planting 
time 14 months later without resi-
due which might harm winter 
wheat. ( PS Investigator: W. E. 
Arnold.) 
Flax Research. An increasing 
knowledge of factors involved in 
flowering and fruiting may help in 
understanding present yield limita-
tions in flax. During flowering of 
flax, many buds having the potential 
for flowering, fail to do so. This fail-
ure appears partly due to nutrition~ 
al imbalances. Environments which 
favor photosynthesis increase fruit 
production. An increase in boll set 
is often countered by a decrease in 
seeds per boll as if the plant is un-
able to support more bolls. Some, 
but not all, of the nutritional support 
for each boll appears to come from 
photosynthesis in leaves below the 
panicle. 
The failure is also due in part to 
hormonal regulation of bud devel-
opment. Some buds fail to develop 
regardless of optimum photosyn-
thetic rates. Environments favoring 
photosynthesis also hasten senes-
cence and death. Inhibited buds 
flower in tissue culture without add-
ed growth regulators; · addition of 
regulators generally prevents flow-
ering of the explanted buds. Spray-
ipg the intact plant with growth 
regulating chemicals can stimulate 
bud grpwth, but thus far a good 
chemical is not known. 
Thus, there is reason to believe 
that while photosynthesis is limiting 
yields _in some stress environments , 
in others the removal of a hypothet-
ical chemical inhibit_or which pre-
vents flower bud development could 
increase yields. Application of a 
growth regulator is desired to (a) 
break the bud dormancy, and ( b) 
promote shoot growth giving suffi-
cient leaf area to provide nutritional 
support to all newly formed fruits. 
( PS Investigator: C. D. Dybing. ) 
Influence of Soil Temperatures. 
Alfalfa and corn are being evaluated 
to determine influence of modified 
root temperatures on plant growth. 
Alteration of soil temperatures in 
the field have resulted in increases 
of more than 100% in corn yields and 
17% increases in alfalfa yields. Al-
falfa yields decreased linearly with 
incrnased time that roots were held 
at elevated temperatures in a 
growth chamber. The "carry-over" 
effect of high root temperatures on 
subsequent regrowth appears to be 
small in growth cham her experi-
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men ts. ( PS Investigator: P. D. 
Evenson.) 
Crop and Soil Management with 
and without Supplemental Water. 
The main thrust of work continues 
on the amelioration of sodic claypan 
soils in the Lake Dakota portion of 
the James River Basin. Drainage 
lines installed with flexible plastic 
pipe continue to function and some 
flowage occurred as late as October 
2, 1972. Natural rainfall only pro-
duced sustained drain flows in July, 
August and September. Total salt 
concentration in drain waters in-
creased as the season progressed 
and drainage volume diminished. 
( PS Investigator: L. 0. Fine.) 
Various Tillage Systems Needed. 
Research in the heavy clay soil area 
at the South Central Crops and Soils 
Research Station near Presho in-
volving cultural practices, crop ro-
tions and fertility studies has shown 
that a single tillage system is not 
workable. Rather, a number of 
practices must be used based on soil 
moisture, previous cropping, cover 
or mulch, and future cropping. 
Heavy clay soil, if tilled when either 
too wet or too dry, can become com-
pacted or cloddy and unmanage-
able. Previous cropping is important 
because of type of residue. Certain 
tillage implements cannot be used 
over heavy trash because of clog-
ging. Although it may be desirable 
to retain as much residue as possi-
ble, it is often necessary to cut or 
chop it into a small size to use a res-
idue-saving implement in future op-
erat,ions. In other instances it may 
be desirable to remove some resi-
due to prevent a build-up of disease 
organisms, such as root rots, while 
still retaining enough to prevent 
wind soil erosion. ( PS Investigator: 
H. A. Geise.) 
Best Winter Wheat Seeding 
Date. Fifteen years of research has 
shown mid-September to be the best 
winter wheat seeding time for max-
imum yields and to minimze wheat 
streak mosaic. Howevet, this late 
planting results in minimum cover 
for winter, and often the winter 
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wheat will be lost or the stand se-
verely reduced because of wind ero-
sion. Until wheat varieties resistant 
to wheat streak mosaic virus are 
available, or an insecticide for c.on-
trol of the disease vector can be used 
universally, it will be necessary to 
plant at the later date and control 
the erosion by maintaining a mulch. 
( PS Investigator: H. A. Geise.) 
Crop Rotations Difficult. Crop ro-
tations in the south central part of 
South Dakota are difficult to estab-
lish because of limited number of 
crops grown and the rainfall pat-
tern. Continuous small grain cannot 
be successfully grown because of 
limited late summer rainfall which 
is necessary to obtain uniform 
stands. ( PS Investigator: H. A. 
Geise.) 
Variety Trials and New Crops. 
Research at the South Central Re-
search Station near Presho includes 
varieties of all small grains grown in 
South Dakota. These studies have 
been used by area farmers who fre-
quently request information prior to 
obtaining new seed for planting. 
Sorghum forage variety trials in-
clude such measurements as leaf 
number and sugar content in . the 
plants to provide information for 
better use of forage produced. New 
industrial oilseed crops such as 
high-oil sunflowers and crambe 
have been tested. There are many 
varieties of sunflowers that vary in 
adaptability. Crambe is essentially 
a wild plant which needs further 
study to determine proper mange-
ment. Additional breeding work is 
also desirable. ( PS Investigator: H. 
A. Geise .. ) 
Approaches of SDSU Winter 
Hardiness Research. The priorities 
set for current SDSU winter hardi-
ness research are based upon at-
tempts to relate the major climatic 
hazard of,winter for this region to a 
specific cause for winter kill in 
plants. It is not an attempt to deter-
mine all possible causes for winter 
kill. Weather in the Great Plains re-
gion c.an be characterized as having 
frequent "open" winters and unsea-
sonable warm periods in late win-
ter and early spring. It is not unus-
ual to observe greening of leaves 
and growth during such periods. If 
the warm period is of adequate dur-
ation and subsequently followed by 
a severe freeze condition, serious 
crop losses can be expected. 
What constitutes an "adequate" 
growth period is an unanswered 
question. Hardiness in plants is 
known to be incompatible with 
initiation of growth. This suggests 
that growth is a d termining factor 
in hardiness levels, with the non-
hardy cultivars i-esponding more 
rapid]y to brief "warm-ups" than do 
hardy cultivars. Because of the com-
plexity of the growth process, it is 
difficult to make distinctions among 
cultivars by this criterium. The vis-
ual manifestations of growth are, 
however, preceded by several se-
quential biochemical events . 
Comparisons in the rate of early 
growth events between a hardy and 
a nonhardy cultivar appear valuable 
in assessing the influence of this par-
ticular climatic stress in the plant 
selection process. Therefore the 
identification of initial growth reac-
tions in p1ant cells is considered 
essential in determining the vulner-
. ability among plants to unseason-
able warm periods. Barley, a com-
paratively simple plant in genetic 
makeup, has been used in these 
studies to determine basic informa-
tion which can be adapted eventual-
ly to explain reactions in genetically 
more complex plants. 
Cell division is necessarily pre-
ceded by nucleic acid and protein 
synthesis, both of which are regard-
ed as early steps in growth. Mainte-
nance of life without · growth also 
requires that these compounds be 
synthesized. An experimental dis-
tinction between growth and main-
tenance reactions has been made on 
the basis of comparative synthetic 
rates for nucleic acids and proteins 
of a hardy and nonhardy barley cul-
tivar. Previous SDSU research has 
shown that nucleic acid and protein 
production rates increase about 10-
fold in cold acclimated nonhardy 
seedlings after 12 hours at warm 
temperature. No change in rates 
were observed in the hardy seed-
lings at the warm temperature up to 
24 hours after the cold treatment. 
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Signs of growth appeared mo~e rap-
idly in the nonhartly cultivar. ( PS 
Investigator: D. G. Kenefick.) 
Winter Hardiness Research 
Progress. Recent investigations 
have been directed toward the ac-
tivity of ribonuclease in barley tis-
sue. High activity of these enzymes 
normally acc.ompanies rapid nucleic 
acid and protein synthesis which are 
associated with cell division. Cer-
tain enzymes in this group have an 
important cellular function in de-
grading nucleic acids. 
This designated function of ribo-
nuclease is an obstacle when ex-
tracting certain nucleic acids. In this -
phase of the research it bec.ame 
necessary to inhibit ribonuclease so 
as to preserve nucleic acids extract-
ed from barley ·tissue. This was ac-
complished with the hardy tissue 
by addition of high levels of KCl 
( potassium chloride). This ap-
proach was only partially successful 
where isolating these nucleic acids . 
from the nonhardy tissue. This led 
to the suggestion that the ribonu-
. clease complex from the hardy cultir-
var was of a different composition 
than that of the nonhardy barley . 
Further, in view of their close asso-
ciation with nucleic acid synthesis, 
this distinction in KCl response was 
viewed as reflecting some rudimen-
tary function of ribonuclease in the 
growth process which causes the 
nonhardy one to respond more rap-
idly to warm temperatures . . 
This observation stimulated a sur-
vey of about 85 winter barley geno-
types from various geographic 
regions in the United States. The re-
sults of that survey have shown that 
only eight of the cultivars contain a 
ribonuclease which is inhibited by 
high KCl levels. These eight culti-
vars have been selected entirely in 
the northern Great Plains Region. 
Complete descriptions of the spe-
cific nature of ribonucleases from 
hardy and nonhardy genotypes 
await additional research. Signifi-
cance is attached to the geographic 
origin of the hardiest genotypes and 
their unique ribonuclease response. 
This distinction between hardy and 
nonhardy winter barley genotypes 
is an inherent property of the tissue 
and does not depend upon induc-
• 
• 
• 
tion of ribonuclease synthesis by 
cold acclimation. Acclimation is 
viewed, in part, to be a progressive 
interaction of low temperature with 
the distinct properties1 of ribonu-
c.lease in hardy and nonhardy culti-
vars resulting in the differential 
growth response._ 
At this time it appears that certain 
early biochemical events in the 
growth process can be used to iden-
tify barley genotypes which are best 
a·dapted to the Northern Great 
Plains Region. If so, this suggests 
that a major factor in winter hardi-
ness here is the regulation of growth 
during unseasonable warm periods. 
( PS Investigator: D. G. Kenefick. ) 
Winter Wheat Management. 
The use of stubble mulch, with ei-
ther 32-inch sweeps on the stubble 
mulcher or 16-inch .sweeps on a 
chisel plow, produced satisfactory 
cover for an excellent winter wheat 
stand at Garden City. An excellent 
crop of winter wheat was also 
grown on summer fallow, which is a 
poor risk in this area. This is the first 
year out of eight that a satisfactory 
crop has been produced using a fal-
low system. Thawing and freezing 
during winter months seriously re-
duces stands of winter wheat on 
summer fallow. The· temperature 
variable is greater for the bare ex-
posed soil than for the mulch cov-
ered soil where temperatures 
change more slowly and do not af-
fect the dormancy of the winter 
wheat plants. ( PS Investigator: Q. 
S. Kingsley.) 
Garrison Creeping Meadow Fox-
tail. Early dates of harvesting · ( no 
later than July 1 ) have shown good 
seed yields can be obtained before 
the seed shatters and also before 
quackgrass heads produced in the 
same field have developed suffi-
ciently to contaminate Garrison 
creeping meadow foxtail seed. ( PS 
Investigator: R. C. Kinch. ) 
Maturity of Grain Sorghum 
Seed. Studies so far indicate that 
grain sorghum seed harvested at 
about 40% moisture ( seed somewhat 
colored) and artificially dried pro-
duces the maximum yields of the 
heaviest seeds of the highest germin-
ation. Allowing grain sorghum to re-
main in the field until fully mature 
and dry lowers yield, test weight, 
and germination. ( PS Investigator: 
R. C. Kinch.) 
Overcoming Seed Dormancy. 
S.eed treatments used by the indus-
try to break the dormancy of buffa-
lograss have not proved successful. 
Aging by artificial or natural means 
tends to break some of the seed dor-
m:mcy in big bluestem, Indiangrass, 
and switchgrass. ( PS Investigator: 
R. C. Kinch. ) 
Maturity of Wheat and Oats. Pre-
liminary studies indicate the high-
est seed yields and highest germina-
tions may be obtained by harvesting 
wheat and oats seed at 35% to 40% 
moisture and artificially drying it. 
( PS Investigator: R. C. Kinch. ) 
Estimation of Protein Content. 
Protein separation boards have been 
prepared with known protein con-
tent in samples of hard· red spring 
and hard red winter wheat so that 
samples of wheat can be visually 
compared. Bleaching of wheat by 
excess rain and moisture last sum-
mer masked the visual appearance 
of high and low protein wheat sam-
ples. ( PS Investigator: R. C. 
Kinch. ) 
Straw Mulch in Corn. The use of 
a straw mulch applied to a corn field 
late in the growing season ( about 
mid-July) modified soil tempera-
tures at the surface and 5 cm. 
depths. Both early mulching ( at 
planting time) and delayed mulch-
ing increased corn yields significant-
ly. This was the first year in four 
that the early mulch did not depress 
yields. ( PS Investigator: T. C. 
Olson. ) 
Reducing Alfalfa Bloat. Intensive 
selection for improved seed produc-
tion capability in nurseries in Idaho 
has resulted in several improved ex-
perimental alfalfa synthetics. These 
populations are also being screened 
for low stable foam volume in an at-
tempt to obtain germplasm·with re-
duced capacity for causing bloat 
when the alfalfa is grazed. ( PS· In-
vestigator: M. D. Rumbaugh. ) 
Help in Selecting Your Alfalfa. 
The alfalfa variety adaptation test 
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program has been expanded to in-
clude synthetics and hybrids devel-
oped by commercial firms as well as 
those released by public agencies. 
This will provide alfalfa growers in 
the state with unbiased information 
upon which to base decisions in al-
falfa variety selection. ( PS Investi-
gator: M. D. Rumbaugh.) 
New Chisel Plow Experiment. A 
chisel plow experiment started in 
1972 is aimed at obtaining informa-
tion related to solving several prob ... 
lems. Included: 
• Farms are getting larger and 
larger. To farm more land, more of 
the major tillage must be done in the 
fall. Fall moldboard plowing in-
creases the hazard of erosion. 
• If the chisel plow could be used 
for fall tillage and residue kept on 
the surface, the erosion hazard 
could be reduced. 
• There are problems associated 
with use of the chisel plow: yield 
decline in some areas, fertilizer 
placement, weed control, also insect 
and disease build-up. 
If these problems could be resolv-
ed, more fall tillage could be with 
the chisel plow and pollution due to 
erosion would be reduced. ( PS In-
vestigator: F. E. Shubeck.) 
Date of Planting Soybeans~ Time 
of flowering in soybeans is influenc-
ed by length of day. When the vege-
tative period is shortened due to 
other than optimum day length, 
there is usually a reduction in both 
height and yield. An experiment has 
been designed to establish the best 
planting date for early and full sea-
son beans so that day length will be 
a beneficial factor rather than a det-
riment for growth and yield. ( PS In-
vestigato!": F . E. Shubeck.) 
Zero Tillage Experiment. This is 
the "most minimum" of all minimum 
tillage methods. No tillage was used 
for corn other than a fluted coulter 
preceding the double disk opener of 
the corn planter. Adequate stands 
were obtained. Weed control with 
corn was entirely by chemicals. This 
proved to be adequate .. From ap-
pearances, the need for average fer-
tilizer was greater in the zero till 
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plots than in conventionally tilled 
plots. ( PS Investigator: F. E. Shu-
beck.) 
Analytical Methods for Nitrates 
in Forages. Cornstalks were collect-
ed in the late summer of 1971 from 
fertilized plots at the Whetstone 
Valley Research Farm (Milbank) 
in connection with studies of nitrates 
in forages. Samples were prepared 
representing entire corn plants, lon-
gitudinally split cornstalks, and 
plants fractionated into internode, 
sheath, leaf blade, and ears ( plus 
shanks) subsamples. This plant ma-
terial is being used to evaluate vari-
ous analytical methods for nitrate 
nitrogen. Can a qualitative method 
be used as a quick, reliable test in 
the field for estimating the nitrate 
content of a corn plant? Can one or 
more of the presently available 
quantitative methods be used to 
shorten the time involved in labora.-
tory analysis of the nitrate content 
of a forage? A reliable field test and / 
or a laboratory procedure involving 
less time would be of value to farm-
ei:s who are hard-pressed to decide 
how to use drouth-damaged crops 
( for example, corn, sorghum or 
oats). 
The diphenylamine and Bray's 
powder tests for nitrates have been 
found to be very sensitive in field 
testing, with nitrates showing dis-
tribution throughout the entire 
length of the stalks of com plants 
having nitrate contents well within 
the range which is considered safe 
to feed under all conditions ( 0.0 to 
0.15% nitrate nitrogen, moisture-free 
basis ) . At present, the qualitative 
tests appear to be useful only in in-
dicating · the presence of nitrates, a 
laboratory analysis being required 
to· determine the actual amount of 
nitrate present in a forage. 
Thus far, five of the ten quantita-
tive nitrate methods proposed for 
evaluatiun have been studied in 
some detail. Of the five, two meth-
ods ( one involving Bray's powder 
and the other, a nitrate specific ion 
electrode) markedly shorten the 
analytical time.-The nitrate values 
were in good agreement with those 
obtained using the Devarda metal 
method in assay of forage nitrate 
content. For these two methods of 
nitrate analysis a further study of 
techniques for the rapid reduction 
of bulky, dissimilar plant materials 
( such as the various tissues of the 
corn plant) and of extracting the ni-
trate from these preparations is 
needed and is presently being inves-
tigated. ( SB Investigator: E. I. 
Whitehead.) 
Fertilizers 
Starter Fertilizers for Corn. The 
value of starter fertilizers in the pro-
duction of com has long been ques-
tionable. A series of experiments 
have been started to determine if 
phosphorus and/ or potassium are 
needed in a starter fertilizer and un-
der what conditions ( weather and 
soil fertility). So far, it has been pos-. 
sfble· to establish these experiments 
only on high fertility soils. Satisfac-
tory yield increases were not ob-
tained in either a good or poor year 
from a climatic point of view. ( PS 
Investigator: P. L. Carson.) 
Need for Sulfur. Fertilizer experi-
ments using sulfur are on both 
sandy and clay loam soils. Com was 
used as an indicator crop on the 
sandy soils and oats on the clay loam 
. soils. The added sulfur improved 
the appearance of the early growth 
in some cases for both crops but did 
not increase the yield. Various soil 
tests were tried. The tests did not 
distinguish between the soils where 
sulfur improved the appearance of 
the plant growth and where it did 
not. 
It has long been claimed that add-
ed sulfur inc.reased yields of grass 
and legumes in the sand hills of 
South Dakota. How.ever, experi-
ments during the past 2 years have 
not shown this to be true. The yield 
increase was largely from nitrogen 
and phosphorus. Sulfur produced a 
small but insignificant yield in-
crease. ( PS Investigator: P. L. Car-
son.) 
Time of Application. Time of fer-
tilizer application to pastures c.an 
be of importance. Comparisons be-
tween fall and spring application at 
various rates and using different ni-
trogen fertilizers are underway. The 
fall applied nitrogen appears to pro-
duce the most growth, especially 
early in the spring, but total yields 
12 
of hay show very little difference 
between the times of application. 
Likewise, the growth on ammonium 
nitrate plots looks larger than that A'\ 
on urea plots early in the spring but 9 )) 
yields at harvest time were very 
nearly the same. ( PS Investigator: 
P. L. Carson. ) 
Frequency of Nitrogen Applica-
tion. The frequency of nitrogen ad-
dition to pastures and ranges is a 
problem of importance to farmers 
and ranchers. Fertilizer nitrogen 
rates up to 1,000 pounds of nitrogen 
per acre were applied at the Pasture 
Research Center near Nor beck in 
1969. Four years later the yield in- _ 
creases from rates less than 240 
pounds of nitrogen per acre could 
not be observed. A yield increase of 
more than 500 . pounds of hay per 
acre was obtained in the fourth year 
after application to the 240-pound 
rate. The movement of nitrate nitro-
gen in the soil profile is also being 
studied at this site. ( PS Investigat-
or: P. L. Carson). 
Slow Release Nitrogen. The type 
of fertilizer may be of importance 
to the farmer when fertilizing grass. 
This is because of variations in the a 
availability of nitrogen in the ferti- ~ 
lizers. Prolonging the period of 
availability may increase the time 
that a particular grass can be used 
for pasture. Slow release nitrogen 
fertilizers in comparison with regu-
lar nitrogen fertilizers do not appear 
to have any advantage as far as total 
yields are concerned but may have 
greater carry-over effects. ( PS In-
vestigator: P. L. Carson.) 
Nitrogen Needed for High Pas-
ture Yields. Fertilizing grass pro-
vides a means of increasing 
carrying capacity of South Dakota 
pastures and ranges. Cool season 
grasses provide a greater opportuni-
ty for profitable fertilization than 
warm season grasses. Nitrogen is the 
element most likely to be needed for 
yield increases, according to experi-
ments in the north-central and east-
ern parts of the state to determine 
the effect of different rates and com-
binations of fertilizer elements on 
the yield of both cool season grasses 
and the so-called native grasses that A 
contain both cool and warm season ~ 
• 
grasses. The yield increase depends 
on rate of nitrogen added and the 
climatic conditions in a particular 
growing season. ( PS Investigator: 
P. L. Carson.) 
Winter Wheat Fertilizer. Fertiliz-
er studies on winter wheat have in-
dicated that only light rates ( 15-30 
lb/ A ) of nitrog ·n and phosphorus 
are necessary to increase yield. 
Higher rates of application do not 
result in increas s large en ough to 
pay the cost of th additional fertila-
er. ( PS Investigator: H. A. Geise. ) 
Nitrogen in Root Zone. Research 
shows the nitrate-nitrogen test to be 
a valuable. way to detect build-up of 
nitrates in soils from excess nitrogen 
fertilizer use. F or example, at the 
Southeast South Dakota Experi-
ment Farm near Beresford, 67% of 
the actual nitrogen applied in a ni-
trogen rate · experimept showed up 
as nitrate-nitrogen in a 4-foot soil 
profile. It was determined that most 
of the nitrogen·fertilizer not used by 
the corn crop was found in the soil 
root zone. ( PS Investigator: R. C. 
Ward. ) 
Plant Breeding 
New Winter Wheat. Bronze is the 
name of a newly released hardy, 
early, hard red winter wheat devel-
oped by the AgricuJtural Experi-
ment Station. It has been focreased 
by the Foundation Seed Stock Di-
vision and is available to growers. 
Bronze resists stem rust and leaf 
blotch and is moderately resistant 
to leaf rust. At maturity it is 2 inches 
shorter than Winoka and 2 inches 
taller than Scoutland or Centurk. 
Milling and baking qualities of 
Bronze are desirable. Its winter 
hardiness level is between H
0
ume 
and Lancer. In grain yield it pro-
duces more than Hum and Win-
oka, but less than Lancer, Scout, 
E agle and Scoutland. Since Bronze 
is considerably hardier than Lancer 
and Sc.out, it can be more safely 
grown than those varieties in areas 
where hardiness is often of great 
concern . ( PS Investigator : D. G. 
Wells. ) 
Resistance to Wheat Streak Mo-
saic. Experimental wheat lines with 
resistance to wheat str ak mosaic 
virus obtained from wheatgrass 
have been tested and selected . Re-
cent study has shown one of the 
prom1smg resistant lines, with a 
substituted pair of chromosomes 
from wheatgrass instead of trans-
located chromosomes, carries the 
genes for resistance. Further refine-
ment of these lines into transloca-
tion lines for more effective use in 
d veloping a commercial resistant 
variety is underway. ( PS Investigat-
or: D. G. Wells.) 
Higher Winter Wheat Protein. 
Hard red spring wheat has always 
had 2% to 3% more protein content 
than hard red winter wheat. One ex-
perimental wheat line ( SD 69103) 
of the SDSU winter wheat breeding 
project was found to have 3% higher 
protein than the· average winter 
wheat. Genes of strong straw 
strength are being transferred onto 
this line. "In my opinion, one of the 
greatest events that could occur in 
the history of hard winter wheat 
would be the creation of an agro-
nomically good SD 69103 type 
wheat that would lay down as much 
as 3% more protein than present 
commercial varieties," comments 
Dr. Karl Finney, USDA research 
chemist with the Hard Winter 
Wheat Quality Lab at Kansas State 
University. ( PS Investigator: D. G. 
Wells. ) 
Sorghum Breeding. Grain sor-
ghum research at SDSU focuses pri-
marily on development of earliness, 
yield potential, cold · tolerance and 
lodging resistance. Selections from 
the USDA Sorghum Conversion 
Program do not appear to have 
much potential for South Dakota. 
However, SD104 and SD690363, 
which are lines from the multiple 
cross-colchicine treatment nursery, 
gave excellent yield results from 
statewide testing. SD104, which was 
released in 1971, averaged 54 bush-
els per acr and SD690363, which is 
being considered for release in 1973, 
yielded 72 bushels while SD 102 pro-
duced only 46 bushels in the same 
six test locations. Sorghum plantings 
included Regional Uniform Yield 
Nurseries, experimental line and hy-
brid yield tests, two breeding nurs-
eries and a test ar a to evaluate and 
select lines for greenbug resistan ce. 
( PS Investigator : A. 0. Lunden.) 
Soybean Breeding and ·Produc-
tion. Soybean study at SDSU is ori-
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ented toward breeding and variety 
improvement but includes major 
emphasis on aspects of production. 
Th state average yield of only 19 
bushels an acre could be drastically 
increased if growers would more 
rapidly discard obsolete varieties 
and adopt improved production 
techniques. Breeding and variety 
improvement includes Regional 
Uniform Test plantings at four loca-
tions and crossing, selection and 
testing of adapted lines. Emphasis 
is directed at early generation selec-
tion and production techniques of 
narrow-row soybeans. Drillplant 
yield advantage is slight in the 
southeast but is 5% to 20% in east-
central South Dakota and 10% to 50% 
in the northeast. Erosion control is 
also improved in closer spaced rows 
but weed control can be a problem 
and herbicides are essential. ( PS In-
vestigator: A. 0. Lunden.) 
Corn Inbred Release. A new corn 
inbred, SDP2, has been released 
to the Foundation Seed Stocks 
Division for increase. It has a num~ 
ber of outstanding characteristics 
including: high disease resistance to 
stalk rot organisms ( has not lodged 
when left standing in field until fol-
lowin·g season ), root rot resistance, 
a strong stalk of high quality, excel-
lent combining ability. The iribred 
produces kernels to the very tip of 
the ear. This characteristic ·is fre-
quently transferred in hybrid com-
binations. Reports from commercial 
hybrid seed corn companies in the 
Corn Belt have found this new in-
bred most useful as a parent in mak-
ing new hybrids. ( PS Investigator: 
C. M. Nagel. ) 
Single-Cross Releases. SD 200, a 
ne~ early single-cross hybrid, has 
considerable drought tolerance and 
root and stalk rot resistance. It is an-
other new release to the Foundation 
Seed Stock Division. The parents of 
SD 200 are SDP2 x SDlO. Seed for 
grower use will be available in the 
spring of 1973 in limited supplies. 
SD 200 ranked first in four out of 
fi ve consecutive years in the Official 
State Corn Yield Tests at the North 
entral Research substation at Eu-
reka. SD 200 is adap~ed to the 
northeas tern quarter of South Da-
kota. 
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Two other new single crosses 
were increased and released to the 
Foundation Seed Stocks Division in 
1972 and will be available for com-
mercial seed corn producers in the 
winter of 1972-1973. These two sin-
gle crosses have the following par-
entages: SD Pl x SDP2 and SDP2 x 
SDP3. SDPl x SDP2 has excellent 
stalk quality and combining ability. 
These two singles should be valu-
able in 3- or 4-way hybrid combina-
tions. SDPl x SDP2 has good root 
and stalk rot resistance, also high re-
sistance to smut. All of the above 
corns are resistant to southern corn 
leaf blight. 
All corns referenced to above_ 
with regard to inbreds ( with the ex-
ception of SD 10 ) or hybrids were 
selected from an open pollinated 
variety of corn and therefore are re-
lated. ( PS Investigator: C. M. 
Nagel.) 
· Barley Breeding. The six-row 
spring barley variety Prilar, devel-
oped cooperatively by the Agricul-
tural Research Service, USDA, and 
South Dakota Agricultural Experi-
m-ent Station, was released to grow-
ers in December 1971. Prilar was de-
veloped from the cross Primus x 
Larker and combines the good agro-
nomic and grain quality character-
istics of both parents. ( PS Investi-
gator: P. B. Price.) 
Spring Wheat Breeding. Breed-
ing material was grown at Brook-
ings in 1972 in an effort toward de-
velopment of new spring wheat 
varieties . A total of 175 different F 1 
hybrids were made from approxi-
mately 2,100 crosses during the 
summer. The crossing block con-
sisted of. currently grown wheat va-
rieties of the spring wheat belt an<l 
additional lines from other breeding 
programs in the United States, Can-
ada, and Mexico. These F 1 popula-
tions are being increased in the 
greenhou~e this winter and will be 
planted next spring for observation 
and plant selection . Early in Au-
gust, hundreds of plants and heads 
were selected from nearly 100 dif-
ferent populatiops. All of the plant 
selections are being increased in the 
greenhouse or in Mexico. ( PS Inves-
tigator: R. M. Pylman.) 
New Oat Variety. Chief is a newly 
released mid-season oat variety de-
veloped by the Agricultural Experi-
ment Station. It combines good 
straw strength and a wide area of 
adaptation with good grain quality. 
Chief was selected from a Clintland 
64 x Garland cross. It is a mid-tall 
variety. The kernels are yellow with 
a small percent being white. Milling 
tests have shown Chief to be a good 
milling oat. It has been tested across 
South Dakota for 3 years and has 
been a good yielding variety. Chief 
has better crown· rust resistance 
than most other mid-season oat var-
ieties. (PS Investigator: D. L. 
Reeves.) 
Corn Breeding. As a result of 
breeding for superior field corn hy-
brids, a new inbred line, SD25, was· 
made available to the Foundation 
Seed Stock Division for distribution 
to seed producers in single cross 
combinations. It is a close relative 
of the released inbred, SD5, and the 
two inbreds may be used in combi-
nation for the production of modi-
fied hybrids. SD25 has better kernel 
quality than SD5 and somewhat 
better stalk quality. It has also out-
yielded SD5 in single cross hybrid 
yield trials. ( PS Investigator~ D. B. 
Shank.) 
Narrow Row Corn. In northeast-
ern South Dakota adapted hybrids 
are not large stalked and in the com-
monly used 40-inch rows do not 
completely shade the ground. Per-
haps narrower rows would yield 
more corn by providing more shade 
and thus conserving moisture. In 
this case some hybrids might be bet-
ter than others. In a test north of 
Watertown covering .3 years, 30-
inch row plots yielded more than 40-
inch rows. Six hybrids also reacted 
differently to two population levels 
in the tests but no definite trends 
were found to indicate breeding 
possibilities for either row width or 
population levels. ( PS · Investigator: 
D. B. Shank. ) 
Tissue Culture Research. Corn 
hybrid varieties tend to callus more 
vigorously than in bred varieties, ac-
cording to research on growth of 
somatic cells of higher plants. These 
calluses were used in experiments 
on differentiation. In this manner it 
was hoped to eventually develop 
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homozygous plants for breeding ex-
periments. The results were · only 
roots and green callus; no shoots 
were produced; 
The callus tissue was also com- t)} 
pared with the coleoptile tissue 
( the tissue from which the callus 
was derived ) by means of light and 
electron microscopes. It was found 
that the callus tissue resembled mer-
istematic ( young tissue) while the 
coleoptile tissue res em bled differen-
ti.ated ( older tissue) . The chief dif-
ference was the larger vacuoles and 
less cytoplasm· in the coleoptile tis-
sue. ( BB Investigator : D. J. Hold-
en.) 
Weed Control · 
Perennial -Weeds. Perennial 
weeds have become a serious prob-
lem in South Dakota because of in-
creased use of fertilizers, decreased 
tillage, trends to continuous crop-
ping, larger acreages, decreased use 
of rotations, and the increasing ten-
dency of some weeds to become re-
sistant to a herbicide if it is used 
continuously. South Dakota re-
. search data has been submitted to 
the Environmental Protection 
Agency (EPA) for support of an ex- ~ 
tension of the atrazine label to in- .,JI 
elude directions for Canada thistle 
control in corn. Data to support an 
expansion of the dicamba label to 
control Canada thistle and field 
bindweed has also been submitted. 
( PS Investigator: W. E. Arnold.) 
Weed Control . in Grasslands. 
Continued research seeks elimina-
tion from grasslands of undesirable 
and hard to control species such as 
the annual bromes .( cheatgrass ). 
D ata on control of cheatgrass with 
~{trazine-plus-crop oil has been sub-
mitted to EPA for clearance of this 
use. Grasslands research deter-
mines invading weeds, possible 
buildup of residues, and amount of 
injury to desirable grass species due 
to herbicide treatments. ( PS Inves-
tigator: W . E. Arnold.) 
Wild Oat Control. Four years of 
research with crop rotations indb 
cate that wild oats can be controlled 
,vith the proper sequence of cultiva-
tions , cropping, and chemicals. Wild & t 
oat infestations in barley caused no ~ 
significant yield loss the first year 
• 
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following 2 years of corn. Wild oat 
infestations were higher in a stub-
bled seedbed than in a plowed seed-
bed. For a rotation to be most effec-
tive, the wild oats should be 
stimulated by shallow cultivation 
in the spring to germinate and grow. 
After germjnation the weed should 
be killed by the'final seedbed prep-
1uation for a row crop; such as corn, 
planted later in the spring. This ap-
proach reduces the wild oats infes-
tation by taking advantage of the 
same growth habits which mak 
wild oats a serious competitor with 
small grains. Research is continuing 
for a herbicide to control wild oats 
along with other annual weeds in 
corn. Triallate and barban are regis-
tered for the control of wild oats in 
wheat, barley, and flax. ( PS Investi-
gator: W.E. Arnold.) 
Herbicide-Cultivation Combina-
t :on. Are cultivations necessary if 
weeds are satisfactorily controlled 
with herbicides? Two years of re-
search indicate that one cultivation 
will increase corn yields even if 
weeds are not a problem. However, 
two cultivations did not increase 
yields over the one cultivation level. 
Research will now concentrate on 
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different seedbed preparations as 
they affect maximum corn yield and 
stability of corn yields. ( PS Investi-
gator: W. E. Arnold.) 
Weed Control in Oats. Research 
indicates some oat varieties are 
more susceptible to injury from 
2,4-D butyl ester than others. The 
most susceptible varieties were 
Clintland, Clintford, Jaycee, Tippe-
canoe, and Tyler. Less injury was 
observed when oats were sprayed in 
the 3- and 4-leaf stage of growth. 
MCPA ester was not as injurious to 
oats as 2,4-D ester. ( PS Investigat-
or: W. E. Arnold.) 
------Home and Consumer------
Controlled Viscosity of Cho~o-
Jate Coatings. Several emulsifiers 
were studied to determine their 
ability to control the viscosity of 
chocolate coatings for frozen dairy 
desserts. A synthetic emulsifier and 
polyglycerol ricinoleate both re-
duced viscosity of chocolate satis-
factorily at levels of 0.3% to 0.5%, but 
there was a flavor problem at this 
concentration of emulsifier. By com-
bining 0.1% of each with 0.1% soy-
bean lecithin, the Havµr problem in 
stored samples was minirrifzed. ( DS 
Investigator: J. G. Parsons.) 
Ultrafiltration for Concentration 
of Whey Solids. In view of South 
Dakota's expanding cheesemaking 
industry, research on finding new 
uses for whey is extremely impor-
tant. As a means of fractionating the 
whey into more useful materials, the 
relatively new technique of ultrafil-
tration was studied. This procedure 
removes substantial quantities of 
iactose and soluble minerals from 
Cheddar cheese whey, thereby con-
centrating the very nutritious whey 
proteins to 60% or more of the re-
maining solids. The optimum oper-
ating temperature, concentration, 
Row rate, and product pressure for 
maximum efficiency of the ultrafil-
tration equipment have been deter-:-
mined. Methods for effectively 
cleaning and sanitizing the unit are 
currently under study. ( DS Investi-
gators: K. R. Spurgeon , S. W. 
Seas.) 
Use of Whey in Human Foods. 
The protein concentrate obtained 
from ultrafiltration of whey was in-
corporated into a product known as 
du lee cle leche ( sweet of milk). This 
is a very popular confection in Latin 
America and shows promise of be-
ing a very good outlet for whey pro-
teins, since as ·much as 30% of the 
proteins prepared by the ultrafiltra-
tion of cheese whey could be added 
to the product without the develop-
ment of serious deflects, thereby im-
proving the nutritional value of the 
confection, and at the same time 
providing an additional use for 
cheese whey. DS Investigators: K. 
H. Spurgeon and S. W. Seas.) 
Whey Solids in Cheese Spreads. 
Dry whey solids were used in the 
formulae for low.-fat ( 5%) Cheddar 
cheese and Blue cheese spreads. 
Except for some undesirable crys-
tallization of lactose during storage, 
such spreads were considered com-
mercially feasible. Studies are un-
derway in which the delactosed 
protein concentrate produced by 
ultrafiltration is being substituted 
for dried whole whey in efforts to 
alleviate the lactose crystallization 
defect. ( DS Investigators: K. R. 
Spurgeon and S. W. Seas ): 
Deer meat. Roasts and steaks ta-
ken from buck deer ( in rut and' not 
in rut ) were cooked and served to 
an evaluation panel, which scored 
on aroma, appearance, flavor, ten-
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derness and juiciness. Evaluations 
for tenderness and extractable Huids 
were also obtained using methods of 
objective analysis. Results indicate 
that the single significant difference 
noted between the two groups of 
animals related to slight variations 
in aroma. ( HE Investigator: D. 
Deethardt.) 
Pheasant. A study involving bat-
tery-raised pheasants slaughtered 
by decapitation or by gunshot is to 
determine the effects of storage of 
the birds under various conditions. 
Pheasants were stored frozen_ at -10 
degrees C. for 7-8 months with: 
feathers on-eviscerated, feathers 
on - not eviscerated, skinned -
eviscerated, skinned-not eviscerat-
ed. These birds were roasted under 
identical conditions, followed by 
taste-panel evaluation of meat from 
breast and thigh. Data from this re-
search has been analyzed but not 
sum.marized. ( HE Investigator: D. 
Deethardt.) 
Use of Wheat and Wheat Prod-
ucts for Human Consumption. A re-
peatable freeze-drying process has 
been developed for whole wheat. 
Addition of anhydrous butter oil 
and salt as seasonings after freeze-
drying resulted in a snack product 
with economic potential. Other uses 
investigated for the freeze-dried 
whea t product included use as a nut 
rep lac ment in baked · goods and 
confections. Alternatively, the prod-
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uct can be reconstituted with water 
and used like rice as a nutritious and 
tasty carrier for meat stews. Nutri-
ent content of this product has been 
partially determined. ( HE Investi-
gator: D. Deethardt.) 
Chemical Composition, Nutri-
tional Value, Palatability and Con-
sumer Acceptance of Lamb Meat. 
Laboratory studies have started 
to further identify chemical com-
pounds which may contribute to 
flavor and aroma of lamb meat. An 
attempt is being made to character-
ize changes in flavor, aroma .and nu-
trient content which may result 
from microwave (electronic) cook-
ery of meats. Procedures for isola.., 
tion and identification of water-
soluble and volatile · components 
have been developed. Additionally, 
a survey instrument is being design-
ed to ascertain various socio-eco-
nomic and cultural factors related 
to the acc.eptanc.:e and consumption 
of lamb in South Dakota. ( HE In-
vestigator: W. A. Johnson.) 
Availability of Phosphate as a 
Regulator of Carbohydrate-Lipid 
Metabolism. Changes in composi-
tion and amount of fats present in 
various body tissues, in part induced 
by dietary intake of fats and carbo-
hydrate, have been implicated as 
important factors in the onset and 
development of several metabolic 
abnormalities including heart dis-
ease and strokes. Interrelationships 
among the metabolic utilization of 
carbohydrate and fat are being in-
vestigated in laboratory animals. In 
these studies, changes in tissue fats 
and metabolic capability as affected 
hy variations in type of carbohyd.: 
rate, type of fat, and amount of 
phosphorus in the diets are being 
measured. Initial results suggest 
that a dietary regimen of high car-
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bohydrate intake coupled with var-
ied levels of dietary phosphorus 
may have a substantial effect upon 
liver and blood serum fat content. &'\ 
This research is intended to provide " ))) 
additional information relating to 
dietary management of some condi-
tions conducive to increased fa_t de-
position. ( HE Investigator: W. A. 
Johnson.) 
Drapery Fabric Study. Drapery 
fabrics with selected types of linings 
are being studied for thermal insu-
lation and degradation due to light, 
heat and other factors. ( HE Investi-
gator: C. R. Sivers.) 
· Effects of Bleach. A laboratory 
study of the effects of hypochlorite 
bleach on all-cotton and cotton-
polyester fabrics with and without 
finish is in progress. ( HE Investi-
gator: L. 0. Lund.) 
----------Insects----------
New Insect Identifications. One 
adult alfalfa weevil was collected 
near Wakonda, in Clay County, on 
June 23. This is the first reported oc-
currence of the alfalfa weevil east of 
the Missouri River in South Dakota. 
( E-Z Investigator: Philip A. Jones.) 
Corn Rootworm Research. Corn 
rootworms continue to undermine 
corn production in South Dakota 
with no end of the problem in sight. 
Research has played a major part in 
keeping . l~sses to a minimum 
through testing and recommending 
chemicals for control of larvae and 
adults. Each year research plots are 
established in various areas to test 
recommended and new candidate 
materials. under South Dakota con-
ditions. Before a product c.an be rec-
ommended for use in South Dakota 
it has to perform satisfactorily for 
at least 2 years in these research 
plots. 
During 1972 corn rootworm re-
search, 12 materials from nine insec-
ticide companies were tested for a 
total of 40 different formulations 
· and rates. Even recommended 
products are monitored from year to 
year to check field efficacy, to ob-
serve farm use, and to determine if 
the insects are building up resist-
ance to the chemicals. As a result of 
research, five products are recom-
mended for control of corn root-
worm larvae by planting time ap-
plications. Two products have been 
dropped from·the recommendations. 
Two of the new products tested this 
year may be registered ·for use in the 
state in 1973. No indications have 
been found in South Dakota of root-
worm resistance to any of the organ-
ophosphate or carbamate insecti-
cides. ( E-Z Investigator: P. A. 
Jones.) 
Value of Rootworm Control. 
Combine yields on acre size re-
search plots near Hot Springs show 
that even under a very light infesta-
tion of corn rootworms, yield in-
creases of at least 3 bushels an acre 
can be expected by use of recom-
mended control materials. Where 
com-on-corn is the usual grower 
16 
practice-and this is conducive to 
rootworm infestation - ~ grower 
cannot afford to let his com go un-
treated. ( E-Z Investigator: P. A. 
Jones.) 
Controlling Rootworm Adults. 
Adult corn rootworms feed on fresh 
corn silk thus sometimes making it 
necessary to use measures to control 
these adult populations. This is par-
ticularly true if peak rootworm 
adult emergence coincides with 
silking and pollination of the com. 
Two unregistered products for adult 
rootworm control tested in aerial 
treatments resulted in almost com-
plete control. At least one of these 
materials may be registered for 
South Dakota use in 1973. ( E-Z In-
vestigator: P. A. Jones.) 
European Corn Borer. Although 
first brood European com borer in-
festation in 1972 was not as wide-
spread as anticipated, two fields 
near Beresford with high popula-
tions of the borers were used for 
field trials of chemicals in granular 
~ ) 
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form applied by airplane. In addi-
tion to the usual chemicals tested, 
two formulations of a product con-
taining a bacteria, Bacillus thuring-
iensis, were tested and gave eco-
nomic control, but were not as 
consistant as two of the unregistered 
chemicals. Tests of non-chemical 
products will be continued because 
one of the objectives of all control 
projects is to minimize use of toxic 
chemicals. ( E-Z Investigator: P. A. 
Jones . ) 
Greenbugs on Grain Sorghum. 
In contrast to previous years when 
greenbugs were a problem on grain 
sorghum part way through the 
growing season, this year heavy in-
. festations occurred early in the sea-
son. This required early treatment 
of seedling sorghums and canes ~o 
save the crops. Previous research 
showed that treatmen_ts of granular 
systemic insecticides at planting 
time provided season-long control. 
Growers following these recom-
mendations avoided damaging early 
infestations. Additional tests this 
year with various systemic insecti-
cides, both registered and unregis-
tered, used at planting time have 
verified results from previous years 
on the use of this type of treatment. 
( E-Z Investigator: P. A. Jones. ) 
Greenbugs on Winter Wheat. As 
a result of previous observations 
and research, SDSU entomologists 
were able to assist growers with a 
problem that developed after the 
1972 growing season. In September 
at the start of the winter wheat sea-
son, heavy infestations of greenbugs 
moved into the green wheat fieJds. 
By mid-Septem her thousands of 
acres of winter wheat had to be 
treated for greenbug control. Since 
only one registered chemical was 
suitable for control of the greenbug 
that late in the season, and then by 
aerial application only, tests were 
undertaken to obtain data so that a 
less hazardous chemical could be 
used. -As a result of the tests this 
chemical was registered for use on 
winter wheat in South Dakota. It . 
had previously been registered for 
use only in Texas, Oklahoma and 
Kansas. The added benefit was that 
a product became available for use 
with ground equipment, rather than 
depending upon aerial application 
only. ( E-Z Investigator: Philip A. 
Jones.) 
Insecticides and Wheat Quality. 
One aspect of research using chem-
icals against greenbugs has been the 
testing of systemic insecticides ap-
plied at planting time for control of 
the insects through the fall months. 
( Systemic insecticides are taken up 
by the plant and are toxic to sucking 
or chewing insects.) A continuing 
objective of these studies has been 
to determine if wheat quality would 
be beneficially or adversely affected 
by such treatments. ( E-Z Investigat-
or: P. A. Jones. ) 
Greenbug Parasites. In addition 
to research with chemicals for con-
trol of greenbug, a year-long labora-
toryprojectwas started to determine 
the role of a major greenbug para-
site under low temperature condi-
tions as usually experienced in 
South Dakota in spring or fall. Re-
sults from these experiments may be 
useful in determining the necessity 
for chemical treatment for greenbug 
under a given set of conditions in-
cluding availability of the parasite, · 
predators, and weather conditions. 
Field experiments are also under-
way to determine if systemic insecti-
cides used at planting time for 
greenbug control on sorghum and 
wheat adversely affect parasite pop-
ulations. ( E-Z Investigator: P. A. 
Jones. ) 
Alfalfa Insects. Alfalfa weevil 
control research in Lawrence Coun-
ty centers on timing applications of 
insecticides to effectively reduce 
damage caused by the weevil with-
out injuring its natural parasite pop-
ulations. Results show best control 
of larvae with applications on or be-
fore April 25. This timing also gave 
the highest percentage of parasitism 
of the remaining weevil larvae by 
the small wasp parasite, Bathe-
plectes curculionis. Preliminary re-
search in 1971 used aerially applied 
parathion. Ground applications o_f 
Imidan were tested in 1972. One ap-
plication of insecticides was m~de 
for each plot. Four treatment dates, 
at 10-day intervals, started about 
April 15. ( E-Z Investigator: R. J. 
Walstrom.) 
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Barrington M. J. Tyler, an ento-
mology graduate student, won the 
Graduate Student Research Award 
presented by the North Central 
Branch of the Entomological Socie-
ty of America. Presentation of the 
Award and a $125 cash prize was 
made to Tyler during the organiza-
tion's annual meeting in Kansas 
City in March 1972. 
· Livestock Insects. One of the 
main methods recommended by 
SDSU entomologists to control flies 
on beef cattle in South Dakota is ap-
plication of certain insecticides in 
ultra low volume ( UL V) by air-
craft. So far all of these insecticides 
have been organophosphate com-
pounds. Organophosphates general-
ly are short lived-effectiveness for 
fly control generally does not exceed 
2 weeks-and they also usually have 
fairly high toxicity as compared to 
another major group of insecticides, 
the chlorinated hydrocarbons. 
Many of the chlorinated hydrocar-
bons have been restricted because 
of residue contamination to human 
food or the environment. Partly be-
cause of their greater toxicity, but 
also because of certain benefits, the 
organophosphates are applied to 
livestock in ULV dosages, some-
times as little as one-half ounce per 
acre. ( E-Z Investigator: E. U. Bals-
baugh, Jr. ) 
Beneficial Pasture Insects. Re-
search in 1971 and 1972 studied pos-
sible side effects aerial applications 
of organophosphate insecticides 
have on pasture insects other than 
the main pests, horn £lie~ and face 
flies. Non-target insects of particular 
interest were beetles. Many of these 
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beetles are highly important be-
cause they are beneficial. They are 
enemies of the fly pests. Some dung 
beetles (predators) feed on imma-
ture stages of flies much as in the 
manner as a fox preys on rabbits. 
Others are internal parasites of fly 
grubs and maggots. Many dung 
beetles are of value simply because 
of their presence. Their occupancy 
of a cow pie is disturbing and dis-
ruptive enough that it makes it 
much more difficult for the flies to 
develop. Finally, many are impor-
tant because they eat dung. Dung 
beetles, when given the chance, 
serve as "sanitary engineers" of the 
plains, eating dung, breaking it up1 
and returning the range to an en-
riched, grass-producing space once 
again. In Australia it was necessary 
to import certain African species of 
dung beetles to keep range land pre-
viously ungrazed by large hooved 
animals sufficiently unpolluted so 
that grass had space to grow. 
Information on numbers and 
kinds of dung beetles found in both 
sprayed and unsprayed pastures in 
South Dakota is now being analyzed 
with the help of a computer. Ento-
mologists surmise that spraying cat-
tle with UL V organophosphates will 
have little effect on the populations 
of dung beetles. Only areas where 
cattle are standing are sprayed and 
not the entire pasture or range as is 
done in some UL V sprays to control 
grasshoppers. Thus, dung beetles 
are decimated but not totally dis-
patched. (E-Z Investigator: E. U. 
Balsbaugh, Jr.) 
Insects to Control Weeds. If in-
sects. exert such tremendous feeding 
pressures on our crops, might not 
some species also do the same on 
our weeds? USDA entomologists 
have used imported natural insect 
enemies to successfully control cer-
tain introduced weeds. These intro-
duced insects remained at home, so 
to speak, when the weeds were acci-
dentally introduced. Two examples 
of weed control by using introduced 
insects are the Klamath weed, a 
rangeland pest in California and 
Oregon, and the aquatic alligator 
weed in the Southeastern States. 
Two kinds of beetles, originating 
in Europe, are being used in South 
Dakota studies for insect control of 
Canada thistle. South Dakota stud-
ies are in the third year for a foliage 
eating flea beetle and in the first 
y..ear. for a weevil which develops . as 
a larvae in the stems of thistles. En-
tomologists point out that survival 
of these introduced beetles is some-
what analogous to the life of pioneer 
settlers who had a difficult time es-
tablishing their homes after -frnmi-
gration, with many failing. So, too, 
do insects often find a difficult time 
adjusting to South Dakota. 
The flea beetles have survived 
two winters in South Dakota, but 
. have had some difficulty in expand-
ing their numbers in the summer. 
( Releases in the Spearfish area were 
t<)tally unsuccessful.) The weevil 
was released in 1972. 
A third beetle enemy of Canada 
thistle is being studied in SDSU lab-
oratories . This is a tortoise beetle 
which is established in eastern 
Pennsylvania and New Jersey. It is 
an efficient foliage feeder but needs 
further testing in the laboratory be-
fore field releases can be made. 
SDSU entomologists are also ob-
serving native insects on Canada 
thistle, to determine to what'extent 
they influence thistle growth. In ad-
dition to Canada thistle, prepara-
tions have been made to introduce 
and study insects on musk thistle, a 
pest in the southern part of the 
state. Financial support for this re-
search is from USDA and the South 
Dakota Wheat Commission. ( E-Z 
Investigator: E. U. Balsbaugh, jr. ) 
Control of Hog Roundworm. Re-
search findings that cholesterol is 
one of the nutrient requirements of 
the swine roundworm, Ascaris lum~ 
bricoides suum, form the basis for 
continued investigations seeking _ 
methods to control these parasitic 
helminths or roundworms. One pos-
sible method is use of cholesterol-
reducing chemicals to lessen the 
number of parasites. Part of the re-
search involves feeding clofibrate, a 
hyperlipemic agent which inhibits 
the synthesis of cholesterol, to mice 
infected with Schistosoma mansoni, 
a blood fluke. Although analysis of · 
data is incomplete, there does ap-
. pear to be a change in the number 
of parasites in the treated mice. ( E-
z Investigator: A. Greichus.) 
Horn Fly, Lice Control. Famix 
famphur ( 3%) was offered to year-
ling steers on pasture at the rate of 1 
ounce per hundredweight per head 
weekly. This was compared to the 
same mineral mix without the med-
ication. Biweekly horn fly counts 
showed control was not achieved. 
Dust bags of two commercial vari-
eties were compared and each re-
sulted in good fly control when the 
units were used. Proper placement 
of the units was an important factor. 
t AS Investigator: P.H. Kohler.) 
Greenbugs on wheat: close-up on leaf 
(left, below); at right difference be-
tween insecticide-treated field (dark) 
and untreated, greenbug-damaged field 
~ ) 
18 
(Above) Enemies of Canada this-
tle. Left, a tortoise beetle, C assida 
rubiginosa, which is established in 
Pennsylvania but being reared in 
the laboratory at SDSU. 
Center, an imported snout-beetle, 
or weevil, Ceutorhynchus litura, re-
leased in a large field cage for study 
in Moody County. 
Right, an introduced flea-beetle, 
Altica carcluorum, released in cages 
and uncaged at' three sites in South 
Dakota. 
(Right) A large field cage under 
construction for confining the im-
ported thistle weevil for study in the 
field. 
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Calibrating aircraft for livestock 
spraying with UL V insecticides (below, 
left) and observing fly populations on 
cattle with binoculars (below, right). 
____ Irrigation and Water Resources ___ _ 
Soil Drainage Characteristics. 
The design of drainage systems re-
quires knowledge about the drain-
age characteristics of the soil. This 
information is difficult and expen-
sive to obtain. Usually such informa-
tion is obtained for small, isolated 
places in a field. Currently eval-
uations are being made of drainage 
characteristics of an Oahe Unit soil 
by means of several drain lines. The 
drain line discharge indicates the 
average soil charactertistics along 
the drain line. The next step will be 
to make measurements on small, 
separate soil locations along the 
drain line and to compare the re-
sults of the separate soil locations 
with the average drain line results. 
Then the adequacy of present in-
vestigation methods can be evaluat-
ed. (AE Investigators: D. W. 
DeBoer and J. L. Wiersma.) 
Drainage Envelope . Evaluation. 
.Qrainage envelopes are materials 
placed around subsurface drain 
lines to keep the soil out of the drain 
lines. Gravel envelopes are the most 
popular in irrigation country. A field 
study at the James Valley Research 
and Extension Center near Redfield 
indicates that an all-gravel 3-inch 
envelope, an all-gravel 6-inch envel-
ope and a combination gravel and 
glass fiber envelope all operated 
without problems in an Oahe Unit 
soil for 5 years. Since gravel is rela-
tively scarce and expensive in the 
Oahe Unit area, drainage costs 
could be reduced if the less expen-
sive envelope materials are selected 
as drainage system design materials. 
( AE Investigators: D. W. DeBoer 
and J. L. Wiersma.) 
Drainage Water Quality and Soil 
Salt Accumulation. A field experi-
mental area at the James Valley Re-
search and Extension Center is in-
strumented so that all applied irri-
gation water and discharged surface 
drainage water .can be measured 
and analyzed for minerals or salts. 
Main purpose is to determine the 
salt accumulations in the soil and to 
get an es timate of the quality of the 
drainage water which will eventual-
ly be returned to the James River 
when th Oahe Unit is completed. 
( AE Investigators: D . W. D eBoer 
and S. T. Chu.) 
Subsurface Drainage Simulation. 
A computer is being used by SDSU 
ag ngineers to predict the move-
ment of water through soi1. A com-
puter program is being developed 
and tested that will help follow 
movement of water to subsurface 
drain lines. Once a computer pro-
gram is developed which will pre-
d_ict .the movement of water in the 
soil, engineers then have a mecha-
nism that can be used to follow the 
movement of salts through the soil. 
Salt movement and storage in the 
soil is of concern to engineers who 
plan and design irrigation systems 
in South Dakota. ( AE Investigat-
ors: D. W. DeBoer and S. T. Chu. ) 
Operational Evaluation of Irriga-
tion Systems. Early results show no 
significant differences in crop yields 
· when comparing the trickle and 
subsurface irrigation systems. Sig-
nificant differences in yield do exist 
when the trickle and subsurface 
systems are compared with the 
sprinkler irrigation system, the 
yields being lower for the sprinkler 
system. Preliminary results indicate 
that trickle and subsurface irriga-
tion systems may not be economical 
for crops that are now commonly 
grown in South Dakota. ( AE Inves-
tigator: D. D . Brosz.) . 
Ground Water Management for 
the Big Sioux River. Research to 
define the problems and to offer 
possible solutions associated with 
developing a plan for groundwater 
management for the Big Sioux River 
has resulted in these conclusions: 
More specific geologic studies of the 
Big Sioux River are necessary before 
a plan for groundwater manage-
ment can be fully developed and im-
plemented. Use of th groundwater 
aquifers for storage of surface wa-
ters may serve as an alternative to 
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high priced surface storage sites. A ~ 
groundwater mangement plan may 'II), 
help to provide the nee ssary water 
for future irrigation development in 
th._. upper Big Sioux River Basin. 
( AE Inv stigators: J. L. Wiersma 
and D. D. Brosz.) 
Investigation of Time Parameters 
~f Watersheds. A new method to es-
timate flood discharge for ungaged 
wat rsheds in South Dakota has 
been developed, based upon a for-
mula which relates the time of base 
with the average slope and the -
length of the main channel in a wa-
tershed. A total of 193 flood hydro-
graphs from 23 watersheds in South 
D akota were studied. A watershed 
parameter-the · time of base-was 
evaluated for these watersheds. ( AE 
Investigators: S. T. Chu and W. F. 
Lytle.) 
Development of a Saline-Water 
Balance Mathematical Model. A 
mathematical model which simu-
lates the soil moisture movement 
under tile drainage and a falling wa- -
ter table is being developed in re- ~ 
search near Redfield. Th'='. purpose 
of this model is to simulate soil 
moisture distribution and in the fu-
ture the saline-water distribution 
under tile drainage for typical soils 
in the Oahe irrigation project area. 
This model is still in its developing 
stage. ( AE Investigators: D. W. De-
Boer and S. T.. Chu.) 
Simulating Subsurface Irrigation. 
USDA _ Agricultural Experiment 
Station cooperative research seeks 
to d velop a mathematical model for 
simulating soil moisture movement 
with time in order to predict the soil 
moisture content when the precipi-
tation is stored and supplied by sub-
surface irrigation techniques. A 
computerized numerical model of 
the electrical resistance network 
method of predicting tile flow is be-
ing segmented into subroutines 
which are being integrated into a 
complete model for tile drainage 
simulation. Results for saturated 6 
flow compared very closely with ~ 
those found in published results 
elsewhere. Testing of the model by 
similitude methods is almost com-
pleted. The program developed to 
model tile drainage will become the 
foundation for the model to simulate 
subsurface irrigation. ( USDA-AE 
Investigator: J. ~-Hoover.) 
Precipitation· Harvest, Transloca-
tion, and Storage. Evaporation sup-
pression was more effective this year 
t.han methods of harvesting, translo-
cating, and storing precipitation due 
to the small amount of precipitation 
received during a growing season. 
Significant corn yield increases were 
obtained using a plastic surface seal 
that channeled precipitation to the 
corn row, where infiltration could 
occur, and prevented evaporation 
between the rows. ( USDA-AE Jn-
vestigator: .J. R. Ho~ver.) 
Water Storage Characteristics. 
Investigations on the infiltration and 
redistribution of water into layered 
field soils and layered artificial soils 
in the laboratory indicate a great in-
fluence of structure (layering) on 
water storage characteristics. Field 
measurements, laboratory model-
ing and mathematical modeling are 
being used to study fhis problem. A 
method of obtaining cond_uctivities 
as a function of water content for 
different layers in a soil are being 
tested with promising results. ( PS 
Investigator: T. C. Olson.) 
Natural Water Recharge. A field 
study on the entrapment of winter 
precipitation and on the influence 
of early season stored water on corn 
yield showed no beneficial e~ects 
from either trapping runoff or add-
ing water to the profile before plant-
ing. Natural recharge stored as 
much water as did ridging the soil 
surface. Rainfall at the research 
farm near Madison was received 
during the early and late parts of the 
growing season, and this offset any 
benefit from . adding water as a pre-
irrigation. Fertility additions in-
creased yield of corn when water 
was add_ed and when winter and fall 
recha1:ge was restricted. ( PS Inves-
tigator: T. C. Olson.) 
Supplemental Irrigation. Yields 
of corf) were increased at the re-
search farm near Madison when 
supplemental irrigation totaling 2 
inches of water were used. Lesser 
amounts of supplemental irrigation 
did not influence corn yields. ( PS 
Investigator: T. C. Olson.) 
Drain Line Placement. Field and 
laboratory investigations are evalu-
DRAIN LINE PLACEMENT RESEARCH 
Soil Surface Soil Surface 
Critical water table depth 
.Water table Water table · 
Irrigation, Water Resources 
Ray Ward (center), research manag-
er at the James Valley Agricultural Re-
search and Extension Center east of 
Redfield, and county Extension agents 
from the area look over equipment and 
experiments. 
ating the placement of subsurface 
drain lines in an irrigated soil. The 
unique part of this study is that two 
drain line depths on an alternating 
basis are beirig used. The primary 
application of future results will be 
in the design of drainage systems for 
the Oahe Irrigation Unit. Normally, 
deep drains which require special 
costly construction techniques are 
used. If some shallow drain lines 
can be used to supplement the deep 
drain lines and still satisfy the drain-
age requirements, there is a possi-
bility of reducing drainage costs. 
(AE Investigators: D. W. DeBoer 
and J. L. Wiersma.) 
Critical water table depth 
Drain line ~ Drain line ~ . 
System A System B 
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Irrigation, Water Resources 
Can Yon Blame It on the Weath-
er? With the possibility of using 
weather modification to increase 
rainfall, the question is frequently 
asked, "How much are crop yields 
reduced due to inadequate supplies 
of water?" In a study of response of 
oats to water deficits , researchers 
found that a moderate shortage of 
water for only a few days during the 
critical heading stage of growth re-
sulted in a 40% reduction in grain 
yields. The temporary stress of the 
oat plant also decreased root growth 
and development. 
Similar water stress at other 
stages of plant growth had less in-
fluence on the final grain yield. Re:. 
sults of this study help define the 
magnitude of yield reduction due to 
water deficits and emphasize the im-
portance of timing of the water sup-
ply whether from rainfall, irrigation, 
or weather modification. ( PS-WRI 
Investigator: M. L. Horton. ) 
Testing the "Leaky Bucket" 
Theory. Farmers and soil scientists 
have known for years ·that the soil 
water stor_age reservoir leaks. The 
present concern over ground water 
pollution and fertilizer losses has fo-
cused attention on the measurement 
of water loss out of the plant rooting 
zone as a potential source of pollut-
ants. 
Soil scientists at SDSU have com-
pleted field tests to determine the 
rate at which water leaks out of a 
Great Bend soil profile. The re-
search was done at the James Valley 
Research and Extension Center 
farm near Redfield. 
For a period of 2 weeks following 
irrigation and a rainfall, the loss 
from the profile was 50% due to 
evaporation and . plant water use 
and 50% due to leakage below the 
rooting zone. After a 2-week drying 
period, some of the water that seep-
ed below the root zone moved back 
into the root zone and acted as sub-
irrigation. 
The SDSU system devised · to 
measure water movement through 
soils is inexpensive and mobile. The 
results can be used to test models 
that predict the movement of water 
and nutrients under field conditions. 
One of the most useful applications 
is the prediction of the time lag be-
tween introduction of a water solu-
ble pollutant into the soil and the 
appearance of the pollutant in 
drainage water or ground _ water. 
· ( PS-WRI Investigator: M. L. Hor-
ton.) 
Livestock 
Irrigation Equ_ipment D ~splay. 
About $40,000 worth of new irriga-
tion equipment and facilities w ere 
installed for demonstration as well 
as crops and soils research at the 
James Valley Agricultural Research 
and Extension Center east of Red-
field. Most of the equipment is on a 
no-charge lease for 2 years after 
which new types will be brought in. 
New sprinkler systems on the farm 
include center pivots, whirlybird, 
big nozzle, and tow line types. An 
appropriation of $12,500 by the 
1972 legislature provided funds for 
a high pressure system, including a -
pump, to deliver water for sprin-
kler irrigation- research. In addition 
to crops and soils experiments, beef 
cattle feedlot research is also con-
ducted at the irrigation farm. Visi-
tors are encouraged to view the 
equipment displays and research 
activities. Out-of-state visitors last 
season were from Nebraska, Colo- . 
ra:do, Michigan, Wyoming and Min-
nesota. A new mobile home type 
structure serves as an office, a meet-
ing room, and a laboratory used 
mainly for sample processing. ( PS 
Research manager at the Center: R. 
C. Ward.) 
--------Livestock ________ _ 
Beef Cattle 
Improvement of Beef Cattle. Pre-
liminary results show average daily 
gain and f~ed efficiency have been 
superior in calves sired by Charolais 
bl.Ills as compared to calves sired by 
Angus bulls. Conception rates have 
generally been higher for Angus 
cows than Charolais cows. On the 
basis of ,only 64 Phase II heifers, 
crossbred heifers reached puberty 
11 days sooner and at essentially the 
same weight as straightbred heifers. 
Straightbred heifers had a slightly 
higher conception rate than cross-
bred heifers. Straightbred heifers 
had slightly more difficult births 
than did crossbred heifers. ( AS In-
vestigator: C. A. Dinkel. ) 
Meat Quality. Individually-fed 
crossbred steers from a breeding 
project were analyzed. The steers 
represented four· sire groups and 
were slaughtered at four live weight 
intervals. Sire effects on fat deposi-
tion and marbling scores were evi-
dent. External fat thickness was not 
closely related to degree of intra-
muscular fat in this experiment. ( AS 
Investigator: W. J. Costello.) 
Pasture Feeding System. Pasture 
gains of steers uniformly improved 
with increasing levels of grain feed-
ing. Subsequent drylot finishing 
phase with high-concentrate diets 
showed only slight effects from the 
earlier pasture level of grain feed-
ing. Steers fed a protein supplement 
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while on native pasture gained fast-
er than steers fed no supplement. 
Implanting with diethylstilbestrol 
more frequently than 150 days did 
not appear to improve weight gains . 
( AS Investigator: L. B. Embry.) 
Research on Bulls, Heifers and 
Steers. Research is studying com-
parative performance of bulls, heif-
ers and steers under various systems 
of feeding and when treated with 
various growth stimulants. In early 
results, yearling or bull calves fed 
high energy finishing diets showed 
no response in weight gains or feed-
ing efficiency to implants of dieth-
ylstilbestrol or zeranol. Heifers im-
planted with DES or RAL gained f J\) 1 
6.,3% more than controls and heifers ~ ./ 
fed MCA gained 9.2% more than 
controls. ( AS Investigator: L. B. 
Embry.) 
Twinning Beef Cows. Research is 
in progress in which new approach-
es for increased livestock produc-
tion are being studied. Follicle 
stimulating hormones are used to 
induce multiple ovulation in beef 
heifers. Early results indicate that 
most desirable ovulation rates were 
obtained when 5 mg. FSH were in-
jected. MCA is being fed to accom-
plish estrus synchronization. Exper-
imental work will be continued 
which ·should be helpful in guiding 
producers· who wish to improve 
beef production through twinning 
of beef cows. ( AS Investigator: T. 
D. Rich.) 
Management Systems for Beef 
Cows. Cows in the- drylot year-
round are being compared to cows 
summered on pasture and drylotted 
during winter.· These two manage-
ment systems appear to have little 
or no effect on calving percentage or 
percent of cows exposed that calv-
ed. Early post-natal calving losses 
were higher for the pasture-drylot 
system than for the continuous dry-
lot cows. Calf weaning weights 
were higher for the pastur:ed calves 
than for calves nursing drylot cows. 
Stilbestrol implanting a suckling 
calf had no apparent detrimental ef-
fect on post-weaning feedlot per-
formance of steer calves re-implant-
ed wh n going into the feedlot. ( AS 
Investigator: A. L. Slyter. ) 
Feeding Sawdust. No intake or 
toxicity problems were observed 
when feeding heifers saw'dust 
amounting to up to 25% of the 
roughage. Apparently sawdust 
could s rve as part of the roughag 
since similar rates of gain were 
made by heifers fed sawdust in com-
parison to heifers fed alfalfa. Pro-
tein levels were equalized for each 
feeding group. No differences in 
carcc!SS quality due to diet were in-
dicated. Future experiments are 
planned in which different levels of 
sawdust will b used . ( AS Inves-
tigator : L. D . Kamstra. ) 
Urea Supplements. Levels of 
urea up to 4% in a corn -bas supple-
ment f d at 2 pounds per head daily 
to weaned calves did not depress 
gains during the first 28 days in the 
feedlot. Urea at 8% in 2 pounds of 
supplement fed with prairie hay 
compared favorably with soybean 
meal. Higher levels of urea were un-
satisfactory when fed in a meal or 
liq uid supplement. High urea diets 
appeared to be benefited by the ad-
dition of sulfur. ( AS Investigator: 
L. B. Embry.) 
Dry and High Moisture Corn. 
Exp riments to determine the need 
for proce sing corn grain for beef 
cattle indicate that moisture con-
ten t of the grain, moisture content 
of the roughage and its level in the 
rations may influ nee results. Pre-
liminary results indicate that the 
value of high moisture corn was im-
proved more, in relation to dry corn, 
with increasing levels of roughage 
and with moist forage in relation to 
dry forage. Benefits from rolling 
the grain in comparison to feeding 
whole grain improved with increas-
ing levels of roughage. ( AS Investi-
gator: L. B. Embry. ) 
· Fall Born Beef Calves. Fall born 
beef calves allowed to nurse their 
mothf'rS over the winter are being 
compared to fall born beef calves 
weaned when about 100 days of 
age. Calves under each treatment 
are offered a creep-fed ration. So far 
weaning weights at 205 days of age 
are quite similar under each system. 
Calves weaned early consume 
about twice as much creep feed as 
the nursing calves but additional 
feed is required for the lactating 
cows. ( AS Investigator : W. C . Mc-
Cone.) 
Feeding with or without Shelter. 
Cattle fed indoors with access to 
outside pens gained 7% to 10% faster 
and required less feed than calves 
fed outside without shelter. With-
drawing a protein supplement con-
taining stilbestrol from cattle 2 and 
4 weeks prior to marketing resulted 
in lower gains as compared to a 
withdrawal period of 7 days. ( AS 
Investigator: R. M. Luther. ) 
Physiology of Heterosis . . Re-
search is underway with an objec-
tive of relating endocrine changes 
nssociated with puberty to heterosis , 
age and weight. Blood samples are 
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livestock 
being taken at various ages and fu-
ture analyses will be used to indi-
cate heterosis found in several 
straight vs. crossbred heifers. ( AS 
Investigator: T. D. Rich.) 
Swine 
Feeding Opaque-2 Corn. Pigs fed 
opaq ue-2 com made similar gains as 
pigs fed regular corn but 55% less 
supplement was consumed by the 
pigs on opaque-2 corn. Pigs fed nor-
mal corn required 0.78 of a pound 
more feed per pound of gain than 
did the pigs on opaque-2 corn. More 
research will be conducted and re-
sults may be helpful to swine pro-
ducers who might consider feeding 
opaque-2 corn. ( AS Insetigator: R. 
C. Wahlstrom. ) 
Pork Quality. Muscle fiber diam-
eter and numbers of fibers per 
square millimeter were measured on 
84 p ork carcasses and related to pro-
tein level treatments, age, average 
daily gain, carcass measurements, 
wholesale cut weights, shear tender-
ness, marbling score and firmness 
score. Dietary protein levels did not 
significantly influence fiber diam-
eter. Correlations between muscle 
fiber traits and both care.ass meati-
ness and pork quality were low. ( AS 
Investigator : W . J. Costello.) 
Wheat for Swine. When price re-
lationships justify, wheat offers a 
possibility as a substitute for corn 
in swine finishing rations. To date, 
wheat rations resulted in gains quite 
similar to corn fed hogs in the early 
or growing period . The final or fin-
ishing period showed that wheat 
did not give as good gains as did the 
corn rations. Carcass data suggest 
that wheat or corn rations produc-
ed hogs with similar carcass traits. 
( AS Investigator: J. W. McCarty.) 
Protein Needs for Swine. Level of 
protein and its effect when offered 
at different stages of growth are be-
ing studied. Resulting carcass char.-
acteristics in relation to level of 
protein fed in diets are being ob-
served . Progress indicates that pigs 
fed diets containing 16% protein 
grew at a rate equal to those fed 
higher levels of protein. However, 
feed per 100 pounds of pork gain 
decreased as dietary protein in-
creased to 20%. High protein diets 
Livestock 
during the growth period only had 
little effect on muscle growth. ( AS 
Investigator: R. C. Wahlstrom.) 
Feeding Brood Sows. Doubling 
the energy intake of gilts for one 
feeding 12 hours after the first serv-
ice did not affect the implantation 
rate and embryo survival. In a lacta-
tion trial, net return per sow was 
greater for those fed free choice as 
compared to sows fed a controlled 
intake. ( AS Investigator: R. C. 
Wahlstrom. ) 
Sheep 
Confinement Rearing of Sheep. 
Ewes on pasture have produced 
more lambs than confined ewes. In-
creasing nutritive level of confined 
ewes during non-lactating period 
did not increase lamb production. 
Feeding and injection of vitamins A 
and D to the confined ewes did in-
crease lambing 20%, but this was 
still 25% below the pasture ewes. 
Loss of ewes due to death or culling 
was lower on the pastured ewes. 
( AS Investigator: L. F. Bush.) 
Increasing Stocking Rates. Early 
weaning o( lambs is one method of 
relieving pressure on available 
grazing lands. Different manage-
ment systems are being tried at 
western South Dakota stations. 
Early results show that sudan sor-
ghum pastures for a 52-day period 
produced lambs of the highest live 
weight. Drylot feeding and tempo-
rary pasture use are being compar-
ed as to the economical production 
of lambs. ( AS Investigator: A. L. 
Slyter.) 
Early Weaned Lambs. Research 
is studying effects of level of nutri-
tion, ·breed of sire, and management 
on growth, development, and life-
time reproductive p erformance of 
early weaned ewe lambs. Early re-
sults indicate that the crossbred 
lambs have higher survival rates 
and are heavier than the straight-
bred lambs. Continued experiments 
seek most desirable breeding and 
management systems for a longtime 
program. ( AS Investigator: A. L. 
Slyter. ) 
Poultry 
Genetic Variation Influences. 
Two breeding types were tested for 
embryonic radioresistance. Hatch-
ability of fertile eggs was 28% from 
the resistant dams as compared to a 
17% hatchability for unselected 
dams. Continued work concerning 
embryonic tolerance is planned. 
( AS Investigator: W. C. Morgan.) 
Soybean Protein in Turkey Diets. 
Use of isolated soybean protein as 
the sole source of protein in turkey 
diets resulted in poor growth and 
bone formation. Autoclaving the 
protein at 120 degrees C. for 60 min-
utes largely eliminated the rachito-
genic activity, whereas grinding the 
autoclaved protein reintroduced the 
effects. ( AS Investigator: C. W. 
Carlson.) 
- Processing of Poultry Products. 
Broiler type and roaster type tur-
keys were fed on low vs. normal 
protein diets. After slaughter, the 
turkeys were evaluated according 
to carcass type for consumer eating 
preference. The high protein diets 
promoted superior growth and im-
proved dressing yield. However, ac-
ceptable market turkeys were 
produced with all treatments. The 
roasters showed much higher mus-
cle fat than did the broilers. More 
turkeys will be observed comparing 
low vs. normal protein diets with 
corn oil vs. yellow grease as added 
energy sources. ( AS Investigator: 
C. W. Carlson.) 
Feed Additives for Improved 
Performance. Pigments of four 
sources were added to milo-soybean 
diets for laying hens. Highly signifi-
cant responses in yolk pigment were 
associated with increased levels of 
dietary pigment. The source of pig-
ment did not affect rate of egg pro-
duction, egg size, shell thickness, 
feed consumption or body weight. 
( AS Investigator: E. Guenthner.) 
Amino Acid Supplementation for 
Layers. Of the amino acids tested, 
isoleucine supplementation showed 
the most promise in improving hen-
day egg production and feed effi-
ciency. Further studies are in prog-
ress to determine if combinations of 
other amino acids added to the low 
protein diet made adequate in 
methionine, lysine, tryptophane and 
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isoleucine will improve production. 
( AS Investigator: C. W. Carlson.) 
Low Protein Turkey Diets. High 
and low protein diets were fed to ~ 
large and broiler type turkeys. •»~ 
Copper at 120 parts per million was 
added to half of the diets and low 
protein diets were supplemented 
with lvsine and methionine. The 
high protein and the high copper 
treatments significantly increased 
weight gains for both types of tur-
keys. ( AS Investigators: E. Guenth-
ner and C. W: Carlson.) 
Growth Stimulants in Molded 
Soybeans. Several strains of Asper-
gillus are being grown on soybeans -
to identify potential stimulants that 
have in the past indicated some 
growth promoting effects. At this 
time, no marked detrimental effects 
have been noted, however·, some 
cultures have caused significant 
stimulation of chick growth. Simil-
ar cultures at various dietary pro-
tein levels will be ·fed. ( AS Investi-
gator: C. W. Carlson. ) 
. Dairy 
Rumen Fatty Acids. Adding ~ 
dried whole whey, high-mineral · ~ 
whey, or lactose to high grain, 
limited-roughage rations of lactat-
ing cows helped maintain rumen 
volatile fatty acid levels at levels 
achieved when cows· were fed ra-
tions containing normal amounts of 
roughage ( i.e. hay and com silage 
ad lib; grain according to produc-
tion ). Rumen propionate was ele.:. 
vated on the high-grain control and 
demineralized whey rations. Buty-
rate concentrations we.re highest in 
rumens of cows fed rations contain-
ing the highest levels of lactose. 
Milk fat produced by cows fed 
high-grain rations containing whey 
. or whey products contained less pal-
mitoleic and oleic acids than milk 
fat from cows fed the control ration . 
Stearic and linoleic acid levels were 
variable depending on the whey 
product used in the ration. Phos-
pholipid content of the milk fat in-
creased on all rations during the 
high-grain feeding period with the 
greatest increases occurring on the 
control and demineralized whey ra- - ~ 
tions. Adding 5% dried whole whey ~ 
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to the grain ration of lactating cows 
had no significant influence on milk 
yield or composition. ( DS Investi-
gator: D. J. Schingoethe.) 
Feeding Value of Whey-treated 
Haylage. Adding dried whey to re-
constituted alfalfa haylage increas-
ed haylage palatability, lactic and 
acetic acid content as well as dry 
matter and cellulose· digestibilities, 
while the whey reduced pH, mold 
growth and storage losses. Milk 
production was the same for cows 
fed reconstituted haylage plus 1% 
dried whey or hay, but weight gains 
were greater and feed waste was 
less on the haylage ration. Whey-
haylage fed heifers gained more 
weight than those fed hay although 
dry matter consumption was similar 
for the two rations. ( DS Investigat-
ors: H. H. :Voelker and D. J. Schin-
goethe.) · 
Growth Inhibitors in Soybean 
Whey. Soybean whey, a potential 
water-polluting by-product of the 
soyprotein - processing industry, 
contains many nutrients but also 
some compounds which inhibit 
growth when fed to animals. In 
studies designed to isolate these an-
.imal growth inhibitors, the pH 4.4 
supernatant from raw.soyl?ean meal 
was separated into five fractions by 
ion exclusion chromatography on a 
large Sephadex G-25 column. Only 
two of these five fractions inhibited 
growth when incorporated into 
mouse diets. One of these growth 
inhibitor fractions (I) also caused 
pancreas enlargement when fed to 
animals, whereas the other growth 
inhibitor fraction ( II) did not. In-
hibitor I is a protein of approxi-
mately 5,000-25,000 molecular 
weight (MW) whereas inhibitor II 
is apparently a peptide of approxi-
mately 1,200 MW. (bS Investigat-
or: D. J. Schingoethe.) 
Induced Calving. A two-year 
study is in progress to evaluate the 
induction of calving in dairy cattle 
as a management tool to: ( 1) re-
duce calf size at birth, ( 2) reduce 
calving difficulty, ( 3) increase the 
number of live calves born, and ( 4) 
reduce udder edema. Cows are be-
ing induced to calve 7 days earlier 
than normal with the drug dexam-
ethasone. Results to date indicate a 
reduced severity of udder edema 
and a reduced calf size. Little dif-
ferences in · calving difficulty and 
aµimal health have been noted. ( DS 
Investigator: L. D. Muller.) 
Extended Colostrum Feeding~ 
Feeding colostrum as the only 
liquid from birth to 4 weeks produc-
ed slightly improved weight gains 
and lowered starter intake compar-
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ed to whole milk feeding. Since 
most dairy cows produce a surplus 
of colostrum, an extended colos.-
trum feeding period may be satis-
factory and economical under some 
management conditions. ( DS Inves-
tigator: L. D. Muller.) 
Methionine Hydroxy Analog 
( MHA) for Dairy Cattle. Feeding 
30 grams of methionine hydroxy 
analog ( MHA) per cow per day for 
a two-month period during summer 
pasture conditions did not increase 
milk production. Milk composition 
was similar although MHA feeding 
did tend to maintain a higher milk 
fat percent. ( DS Investigator: L. D. 
Muller.) 
Improving · Production through 
Line Crossing. First lactation ( 305 
2 x ME) records of 92 outbred con-
trol cows averaged 15,304 lb. milk, 
554 lb. fat, and 1,383 lb. SNF. Sixty 
linebreds ( 12.5% inbred and lower) 
averaged 94.1 to 95.5% as high as the 
outbreds in production of milk, fat 
and SNF. Thirty-eight inbreds ( 25% 
and higher) averaged 79.5 to 85.0% 
as high, whereas fifty 2- and 3-way 
linecrosses averaged 101.6 to 103.6%. 
These data indicate a reduction of 
production through inbreeding and 
a recovery of lowered inbreeding 
effects through line crossing. ( DS 
Investigator: H. H. Voelker.~ 
-------Livestock Housing ______ _ 
Model Study of Ridge Vent De-
sign. Cold weather ventilation char-
acteristics and environmental con-
ditions in a I /20th size scale model 
of a 200-head open front pole type 
beef confinement barn were com-
pared using four types of commonly 
used ridge vents ( open, overlapped, 
c.:overed, and baffled). Greatest air 
flow (ventilation) rates were ob-
served for the open ridge vent and 
least for the covered ridge vent for 
wind velocities ranging from Oto 14 
miles per hour. Environmental tem-
perature at all but very low wind· 
velocities was highest for the open 
ridge vent. Reliable equations were 
developed to predict model ventila-
tion rates and temperature differ-
ences ( inside minus outside) for all 
four types of ridge vents using wind 
velocity. Further studies will evalu-
ate ventilation characteristics and 
environmental conditions in two J~ 
size scale models. One model is con-
structed of galvanized sheet metal 
and the other of sheet metal painted 
white. These studies will aid in de-
veloping ventilation design criteria 
for full size buildings. ( AE Investi-
gator: M. A. H ellickson. ) 
Heat and Moisture Production 
in a Beef Confinement Building. 
Heat and moisture production in a 
50-head, closed environment, slot-
ted floor, beef confinement building 
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housing 700- to 990-pound Here-
ford-Angus crossbred heifers was 
determined under actual produc-
tion conditions. Total heat produc-
tion averaged 3,020 Btu/hr/ head, 
latent heat production averaged 
2,900 Btu/hr /head and sensible 
heat production averaged 60 Btu/ 
hr / head as environmental tempera-
ture ranged from 67 degrees to 97 
degrees ( F. ) and averaged 80 de-
grees (F.). Analyses revealed that 
latent heat increased as dew point 
temperature increased, sensible 
heat decreased as dry bulb temper-
ature increased but increased as ani-
mal weight increased. N omographs 
were developed that allow use of 
Livestock Housing 
these data in ventilation design. Ac-
cumulation of these calorimetric 
data under actual production con-
ditions provide heretofore unavail-
able information needed in the 
proper engineering design of closed 
environment beef buildings. Stud-
ies are continuing to evaluate the 
effects of heat and moisture transfer 
between the animal environment 
and the manure pit on environmen,.. 
tal conditions and diurnal heat and 
moisture production. ( AE Investi-
gator: M. A. Hellickson.) 
Beef Environment. Continued 
analysis of summer environmental 
conditions in a closed environment 
beef building with a baffled cente·r 
ceiling ventilation i11let revealed 
improved ambient temperature 
conditions. Increased evaporatioli 
from the manure pit, waterers and 
slotted floors and better air distribu-
tion decreased ambient tempera-
tures. This is especially significant 
as temperatures exceed 80 degrees 
( F. ) . ( AE Investigator: M.A. Hel-
lickson.) 
Environmental Effects of Swine 
Conception. Comparisons of swine 
conception rate and litter size of 
sows housed in normally ventilated 
and air conditioned environments 
during breeding and gestation did 
not reveal significant improvements 
in breeding efficiency due to air con-
ditioning. Summer temperature 
conditions for the east-central 
South Dakota area averaged about 
2 degrees below normal for the peri-
od ~f the study. Studies are being 
continued over additional breeding-
gestation periods and at different air 
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conditioning rate~. ( AE Investigat-
or: M.A. H ellickson.) 
Automatic Controls for Cold Air 
Hay Drying. · Pilot studies of auto- ~  
matic controls for cold air drying of ~))}}} 
long and chopped hay indicated 
that time clock control providing 
drying fan operation from 8 a.m. to 
8 p.m. dried hay as well as a similar 
drying fan operated continuously 
and with a significant decrease in 
electric energy use. A cooling ther-
. mostat adjusted to operate a drying 
fan whenever hay temperature ex-
ceeded 80 degrees ( F. ) dried the 
hay effectively and at an even great-
er reduction in energy required. 
Further studies of automatic con--
hols are planned to attempt to de-
velop a completely automatic cold 
air hay drying control system. ( AE 
Investigator: M. A. Hellickson.) 
---Management, Marketing, B_usiness---
Role of Agriculture in State's 
Economy. _While the importance of 
agriculture to South Dakota's econ-
omy is widely recognized and ac-
cepted, there are no readily useable 
analytical tools for measuring the 
impact of changes in agricultural in-
come and costs of production. An 
"image" of the role of agriculture in 
the state's economy has been devis-
ed to provide a foundation for con-
structing a framework for study of 
the flow of revenue to, through and 
from the farm sector. Fluctuations 
in agricultural income, output and 
employment levels were shown to 
have direct effects on farm families 
and . some -nonfarm families and 
indirect effects on other nonfarm 
groups. Four major determinants of 
agricultural income, output and 
employment identified were price 
levels, goyernment payments, tech-
nology and weather. These are out-
side of the agircultural production 
sector and are subject to varying de-
grees of control. This study is con-
sidered to be the first step in the 
large undertaking of constructing a 
useful model of South Dakota's ag-
ricultural economy. ( Econ Investi-
gator: G. D. Rose.) 
Changing Grain Shipment Pat-
terns. Declining grain elevator 
numbers plus railroad abandon-
ment may result in future grain 
· shipment patterns substantially dif-
ferent from current patterns. For 
example, ( 1) future patterns may 
shift to alternative destinations be-
cause of changing relative transpor-
tation costs, ( 2 ) future transporta-
tion services may dictate substantial 
changes in the location of grain ele-
vators, or ( 3) method of shipment 
may change, increasing the relative 
importance of trucks or railroads. 
In addition, remaining elevators 
may need to expand in order to sup-
ply services no longer provided by 
elevators that have quit operating. 
( Econ Investigator: W. F. Payne. ) 
Protection for Livestock Sellers. 
Producers in greater numbers are 
acting as their own selling agents, 
and sending their livestock directly 
to feeder or slaughter buyers. But 
sometimes a meat packer, livestock 
dealer, or public market goes out of 
business due to financial troubles. 
When this happens it often means 
that a livestock producer selling to 
such a firm receives a financial 
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shock. Attempts are being made to 
inform farmers and ranchers about 
1
1
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The producer, acting as his own 
selling agent, has several ways to 
help protect himself. The careful 
seller will: investig~te his buyer's 
financial record, draw up a sales 
contract, insist on prompt payment, 
be careful about accepting checks 
with a deferred payment date, and 
keep title to his stock until payment 
has been made. In addition, the 
Packers and Stockyards Act plus 
two South D akota laws require 
bonding of livestock auctions, com-
rnission firms, and dealers. ( Econ 
Investigator: W. F. Payne). 
Use of Cash Futures. The pri-
mary thrust of the grain futures re-
search at SDSU is to offer market-
ing alternatives to farmers and 
grain elevator operators through 
the use of futures. Historical data 
indicates futures do offer many al-
ternative times and methods of mar-
keting grain rather than at the low 
prices of harvest time. 
Findings on a study of grain ele- - ~\ 
vator use of futures disprove the ~ 
myth that the cash-futures relation-
ship in corn is not relative in the 
livestock feeding area. Contrary to 
some beliefs, hedging the basis of-
fers greater profit opportunities in 
this area. A study on cash-futures 
relationship for South Dakota 
wheats indicates the cash-futures 
historical relat,ionships in wheat arc 
not the same as for feed grains, and 
consequently must be c.onsidered 
separately for futures trading strat-
egy. ( Econ Investigator: A. B. 
Sogn.) 
Beef Ration Costs Studied by 
Computer. Different feed combina-
tions showed a cost-per-cow spread 
of $44 from highest to lowest on a 
beef herd basis when SDSU econo-
mists used a computer to analyze six 
types of rations. The study was 
done on a ~erd basis with the hfgh-
est cost ration ( $75_·per cow unit) 
based on alfalfa hay, native pasture 
and cornstalks. The lowest cost ra-
tion ( $35) induded corn glomerate, 
soybean oil meal, native pasture, 
sorghum-sudan pasture and corn-
stalks. Estimated cost of annual 
feed in drylot was about $59 per 
cow unit based on alfalfa hay and 
corn glomerate supplemented with 
vitamin A. Return over all charges 
varied from a low of $.1.9 for the 
highest cost system up to a high of 
$63 with the lowest cost system and 
a calf crop of 85% raised to weaning. 
With a 95% calf crop the range 
would be from $37 to $81. The next 
step in the study on economics of 
beef cow herds in southeastern 
South Dakota is currently under-
way to show the relationship of the 
cattle to other enterprises on' the 
farm. ( Econ Investigator: W. G. 
Aanderud.) 
Retail Fertilizer Industry. A 
marketing study of the retail fertil-
izer industry in South Dakota ex-
amined the industry structure, the 
charges for and type of services be-
ing provided by the industry, and 
the costs of retailing fertilizer. Pur-
pose of the study was to provide 
fertilizer dealers with information 
that would aid them in planning 
and developing their industry. 
Combining the information on 
structure with that on costs of oper-
ation pointed to possibilities of im-
proving the efficiency of the indus-
try. For example, an estimated re-
duction in costs of $3.51 per ton 
would be possible from increasing 
annual sales from an average of 324 
t<ms to an average of 1,051 t<ms. The 
structure analysis indicates that a 
large percentage of South Dakota 
fertilizer retailers are in the range 
of 324 tons, thus suggesting a possi-
bility of a potential savings if these 
plants can expand their sales. In to-
tal, the study attempts to present an 
overall view of some of the majo~ 
factors that are affecting the surviv-
al of some dealers in the industry, 
and the adjustments that both exist-
ing and potential entrants into the 
industry must face and plan for in 
order to be efficient and achieve 
continued growth. ( Econ Investi-
gator: R. K. Rudel.) 
· Why South · Dakota Cattle Out-
shipments? SDSU research has 
shown that the number of cattle fed 
annually in South Dakota has been 
far short of the potential. South Da-
kota has been sending about half its 
annual production of feeder cattle 
to other states for finishing. Esti-
mates of the state's net feeder cattle 
outshipments increased from about 
300,000 head annually in the mid-
1960's to nearly 600,000 head in re-
cent years. In addition to outship-
ment of feeder cattle, South Dakota 
also has annual outshipments of 
feed grains of about 2 million tons, 
enough to more than feed out the 
cattle "lost" for that purpose to oth-
er states. Feed grain and hay prices 
in the state are among the lowest in 
the nation. Moreover, it is generally 
less expensive to ship meat than the 
equivalent in cattle and feed. Ap-
parently feedlots in other states 
realize sufficient net gain from some 
combination of higher fed cattle 
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prices, and/ or lower operating 
costs, or higher feeding efficiency to 
justify importing both feeder cattle 
and feed produced in South Da-
kota. 
A new study will attempt to de-
termine some of the reasons for this 
situation. The study will compare 
feed and cattle prices, nonfeed 
costs and transportation costs in 
South Dakota with those in other 
states and analyze the financial and 
business practices in alternative cat-
tle feeding systems. 
Expansion of cattle feeding in 
South Dakota would benefit the 
state's economy in several ways: 
mainly to increase income and em-
ployment and to promote economic 
development in rural areas. ( Econ 
Investigator: R. E. Olson.) 
Computer Data Bank for Farm 
and Ranch Planning. Development 
of a strong and viable agriculture 
requires that farm and ranch oper-
ators continue to receive the man-
agement tools and information nec-
essary for efficient farm or ranch 
management. One management 
tool being used nationwide is the 
computer. A. "budget generator" 
program developed in Oklahoma is 
now being installed on the comput-
er at SDSU. Tasks to be performed 
by the program are: developing a 
new budget and placing it in a per-
manent file; developing a new 
budget from an old budget; updat-
ing an old budget; computing fixed 
and variable costs associated with 
implements used in the enterprise; 
computing capital requirements, la"" 
bor requirements and net returns 
for an enterprise; and printing 
budgets and associated supplemen-
tary data. 
Future work will require the de-
velopment of input data including 
price data, detailed information on 
machinery complements for differ-
ent areas of the state and produc-
tion requirements for enterprise 
budgets to be stored in the program 
files. ( Econ Investigator: H. R. 
Allen.) 
-------Plant Diseases-------
Wheat Rusts. Resistant wheat 
varieties remain the best method of 
controlling losses from stem and 
leaf rusts of wheat. SDSU spring 
and winter wheat breeding pro-
grams place a high priority on de-
veloping varieties with the best rust 
resistance available. Experience has 
shown, however, that the rust some-
times beats man to the punch and 
produces new races that overcome 
the resistance of our best varieties. 
Chemical control is a second line of 
defense against rust, and estimating 
the profits to be made from spraying 
is a critical technique in making a 
spray decision. A method for esti-
mating the profit margin to be ex-
pected from rust sprays was evalu-
ated in five spray tests at three lo-
cations during 1971. The decision of 
"spray-or-not" was correctly evalu-
ated in four of the five tests. In the 
remaining test, a combination of 
small plot technique and a disease 
problem assoc.iated with cultural 
practices ·resulted in poor perform-
ance of the chemical. ( PS Investi-
gator: G. W. Buchenau.) 
Wheat Streak Mosaic Virus. Re-
sults of 4 years of mechanical inocu-
lation of winter wheat with wheat 
streak mosaic virus ( WSMV) at 
Brookings indicate that inoculations 
between April 15 and April 30 pro-
duced 33% reduction in yield. Inoc-
ulation in September produced 19% 
reduction and October and May 
inoculations 6% and 8%, respectively. 
In one test, October-planted wheat 
was severely damaged both by win-
ter killing and by May inoculation 
with WSMV. These results, while 
not directly comparable to natural 
fi eld spread of WSMV, suggest that 
winter ";heat can be damaged by 
spring WSMV infection and is sus-
ceptible to May infection when 
planted after ·october 1. These re-
sults support recommendations for 
planting winter wheat in mid-Sep-
tember. They suggest that part · of 
the success of recommendations for 
date of planting can be attributed to 
failure of the virus to increase in the 
wheat plant under unfavorable con-
ditions. Also, from a single fall in-
fection, wheat has capacity to 
r~cover during spring growth. ( PS 
Investigator: W. S. Gardner.) 
Wheat Tolerance to Wheat 
Streak Mosaic Virus. All standard 
varieties of bread wheat tested were 
susceptible to wheat streak mosaic 
virus ( WSMV ) · but some showed 
more tolerance than others in arti-
ficial inoculation studies at Brook, 
ings. In three separate trials, yield 
of spring wheat showed wide varia-
tion in response to WSMV. T~e 
-greatest tolerance was found for 
Manitou, Chris, Crim, Bonanza, 
and Polk with a range of 33% to 55% 
in yield reduction. Reduction in 
yield of 56% to 90% was found for 
Era, Sheridan, Justin, Selkirk, and 
Waldron. 
Some w inter wheat also showed 
tolerance to WSMV under artificial 
inoculations. In 1971, under ideal 
growing conditions, Hume and 
Lane.er were compared with four 
spring inoculations. With no virus 
infection, Lane.er outyielded Hume 
11 bu / A. With April 8 inoculation, 
Lancer was best by 13 bu/ A; April 
19 inoculation , Lancer was best by 
8 bu/ A; April 30 by 6 bu/ A; and on . 
May 8 by 10 bu / A. This test indicat-
ed that Lancer outyielded Hume 
,,vith no virus infection and on four 
dates of WSMV inoculation, but 
Lancer did n_ot show any more toler-
ance to the virus than Hume. In an-
other study, Triumph and Lancer 
looked much better than H t1.me af-
ter one or two WSMV inoculations. 
Tolerance studies, although in-
conclusive, indicate that factors are 
involved in the interaction of virus 
and environment in production of 
wheat under WSMV infection. ( PS 
Investigator: W. S. Gardner.) 
Screening for WSMV Reaction. 
Studies in tolerance suggest a need 
to screen all wheat varieties for 
WSMV reaction before they are 
recommended for planting in South 
Dakota. Additional studies are 
needed to test all recommended 
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varieties under the same conditions 
of planting used by the majority of 
South Dakota farmers. Wheats im-
mune to WSMV are needed. Much 
interest is centered in the lines be-
ing developed by plant breeders at 
SDSU and elsewhere using breeder 
stock developed at SDSU. ( PS In-
. vestigator: W. S. Gardner. ) 
Virus Disease Diagnosis. The 
electron microscope was used in di-
agnosis of virus diseases of wheat, 
corn, soybeans, gladiolus, alfalfa1 
. spinach, and tomatoes. Host range 
studies used -appropriate indicator 
plants for virus disease diagnosis. 
( PS Investigator: W. S. Gardner.) 
Foliar Diseases in Forage Grass-
es. Twenty-seven · clones of smooth 
bromegrass, selected for the char-
acter of rapid regrowth, were rated 
f9r severity of foliar diseases in the 
.field. L eaf samples were harvested 
for laboratory digestibility deter-
minations. Several different leaf 
spot diseases were on these clones. 
Since the fungi H elminthosporium 
bromi and Selenophoma bromegina 
were the most abundant and severe 
they were selected for further study 
on these and other c.lones of brome-
grass in the greenhouse. Progeny 
from a diallele cross of bromegrass 
selected for rapid regrowth is being 
established in the greenhouse for 
study of disease development and 
digestibility under controlled con-
ditions. Reliable methods for inocu-
lum increase and disease develop-
ment have been developed by H. 
'bromi but so far no such methods 
have been perfected for S. brome-
g ina. ( PS Investigator: C. J. Man-
kin. ) 
Computer Aid in Spotting Dis-
ease. Plant pathologists are investi-
gating the possibilities of using a 
special computer system to deter-
mine the amount of leaf damage 
due to disease. ( A quantitative 
measure of leaf damage is necessary 
in a study of the effect of foliar dis-
ease on quality and yield of forage 
grasses.) Attempts are being made 
to use the Signal Analysis and Dis-
semination Equipment (SADE) at 
the Remote Sensing Institute on the 
SDSU campus to accurately meas-
ure the percent of foliage infected 
prior to making laboratory digesti-
bility determinations. SADE has 
the ability of .separating a color 
photo transpa1'ency into as many as 
32 different color levels, each level 
representing a specific condition. 
The amount of each color is auto-
matically recorded as a percentage. 
Although SADE so far has been 
mainly used with aerial photogra-
phy in soils studies, the plant 
pathologists are investigating its 
possibilities in "separating" dis-
eased areas on photos of plant 
leaves. ( PS Investigator: C. J. 
Mankin.) 
Southern Corn · Leaf Blight. 
Southern Corn Leaf Blight ( SCLB) 
fungus has lived over winter in 
South Dakota' for 2 years in dried or 
rotted blight-infected corn leaves 
under outdoor conditions simulat-
ing plowed corn fields. Since the 
blight organism remained alive in 
absence of living corn for the 2 years 
of the experiment in temperatures as 
much as 38 degrees below zero, it 
suggests that the fungus .can survive 
in the soil more or less indefinitely. 
It thereby remains as a constant 
threat when T-type corn (Texas 
male sterile type which is highly 
susceptible to SCLB) is planted 
and rainfall and temperatures are 
favorable for rapid growth or spread 
of the blight fungus. Growers have 
been urged to plant N-type (Nor-
mal type which is resistant to the 
blight) and not to take the unneces-
sary risk of planting corn suscepti-
ble to SCLB. SCLB infection spots 
on N-type corn are similar in color 
to those on T-type but the spots re-
main very much smaller. Most im-
portant, however, is that the de-
structive toxin is not produced by 
the fungus on resistant as compared 
to t11e susceptible hybrids. The toxin 
factor is the cause of the severe 
damage to susceptible hybrids. ( PS 
Investigator: C. M. Nagel.) 
Leaf Disease in Winter Wheat. 
The bacterium, Pseudomonas syrin-
gae, has been identified as causing a 
severe leaf necrosis of winter wheat 
which has appeared annually since 
1968 in South Dakota. Froid, Hume, 
Lancer and Winoka are particularly 
susceptible. Trapper, Trader, and 
Bronze ( the new SDSU release) all 
appear to carry good resistance to 
this disease. The bacterium is seed~ 
borne and has been detected in all 
seed samples tested from Saskatch-
ewan, Alberta, North Dakota, South 
Dakota, and Nebraska. This elimin-
ates the possibility of obtaining seed 
that is free of the bacteria from 
neighboring wheat growing areas. 
( PS Investigator: J. D. Otta.) 
Siberian Elm · Canker. A repre-
sentative statewide survey of Siber-
ian elm canker in 11 counties has 
shown an average canker incidence 
ranging from 2.0% to 39.8% in 4-year-
old and from 13.5% to 77.8% in 8-
year-old Siberian elms. Canker inci-
dence generally was more severe in 
the eastern half of the state where it 
is severely limiting the usefulness of 
Siberian elms in shelterbelt plant-
ings. ( PS Jnv~stigator: J. D. Otta.) 
· Possible Herbicide Injury. Three-
yean-old Siberian elms were treated 
with six different concentrations of 
2,4-D in field plots in Brookings. 
Low concentrations of 2,4-D ( 3, 5, 
and 10 parts per million) produced 
leaf and twig malformations identi-
cal to those observed in shelterbelts 
in many areas of the state. High 
concentrations of 2,4-D ( 50 and 100 
A bacterial leaf necrosis on winter 
wheat. Several wheats have been found 
particularly susceptible. 
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Siberian elm showing 2,4-D injury. 
Possible association between herbicide 
injury and canker incidence is being 
studied. 
p.p.m. ) caused extensive twig die-
back A study of the possible asso-
ciation between repeated herbicide 
injury and canker incidence is con-
tinuing with these sprayed trees. 
( PS Investigator: J. D. Otta.) 
Leaf Disease Complex. Plant 
pathologists are attempting to or-
ganize a system by which all ~elect-
ed material can be screened in the 
greenhouse for resistance t~ several 
small grain diseases. Current work 
is in developing techniques and at-
tempting to evaluate resistance to 
bacterial leaf blight, Septoria leaf 
spot, and yellow leaf blight in young 
plants in the greenhouse. In addi-
tion, attempts are being made to 
screen breeding material for toler-
ance to patulin, a toxic material be-
lieved to limit the success of stub-
ble mulch practices. Resistance to 
stern and leaf rusts and to scale is 
most effectively evaluated in field 
experiments. ( PS Investigator: R. 
W. Pylman.) 
Barley Yellow Dwarf Virus. The 
USDA-ARS Northern Grain Insect 
Research Laboratory at Brookings 
has developed field techniques for 
introducing barley yellow dwarf 
virus ( BYDV) into wheat popula-
tions grown in the field. Attempts 
will be made to do similar work in 
the greenhouse with the intent of 
Plant Diseases 
developing methods to screen 
breeding material for tolerance or 
resistance to BYDV. ( PS Investigat-
or: R. W. Pylman.) 
Leaf Blotch in Alfalfa. Genetic 
studies and screening trials with the 
yellow leaf blotch pathogen is pro-
viding basic information about the 
inheritance of resistance to that dis-
ease. The most resistant plants in 
the tests are being saved for alfalfa 
breeding purposes. If a resistant 
variety can be developed it would 
have special significance for farms 
and ranches in the western half of 
South Dakota where the disease is 
most severe. ( PS Investigator: M. 
D. Rumbaugh.) 
Shelterbelt T r e e Diseases. 
Growth comparisons have been 
made of several shelterbelt tree 
species in strips fumigated and not 
fumigated for nematode control. 
Nematode 
Disease 
Research 
Golden willow grown in fumigated 
soil (at left) and one grown in non-
fumigated soil (right). 
Five years after planting the trees 
were cut at ground level and weigh-
ed. The weight of golden willow 
was increased 48% and green ash in-
creased 28% in the fumigated strips. 
No significant growth differences 
occurred with caragana or locust. 
The numbers of dagger nematode 
(Xiphinema americanum) were re-
duced by 97% in the fumigated 
strips. In a greenhouse experiment 
the growth of green ash was reduc-
ed 35% when grown in fumigated 
soil inoculated with 2,000 of the 
dagger nematodes. ( PS Investigat-
or: J. D. Smolik.) 
Nematode Diseases of Range 
Grasses. Growth of western wheat-
grass and blue grama was compa!-
_ed . in fumigated versus non-fumi-
gated range soil in a greenhouse 
experiment. Western wheatgrass 
growth was reduced 41% when clip-
ped every 3 weeks and 26% when 
CHECK 
clipped every 6 weeks in non-fumi-
gated soil. The growth of blu~ 
grama was reduced 40% and 36% un-
der similar conditions. 
The effect of a systemic nemati-
cide ( DuPont 1410) on nematode 
populations and growth of range 
grass was determined in field and 
greenhouse experiments. Soil cores 
from range at the Cottonwood 
Range Experiment Station in west-
ern South Dakota were treated with 
· D-1410 in the lab at Brookings. Six 
weeks after treatment nematode 
populations were reduced by 95% 
and top and root growth substan-
tially improved. Field plots were es: 
tablished at the Cottonwood Station 
to further ev_aluate the nematicide. 
One year after treatment the total 
herbage weight was increased 38% 
in the treated . plots and nematode 
populations reduced by 92%. ( PS In-
vestigator: J. D. Smolik.) 
NEMATICIDE TRE A ED 
Nematicide treated range grasses at right (photos above and below) showing 
clippings and roots compared to untreated check plo~ (at left). 
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Disposal of Livestock Wastes. 
The technology of using soils as a 
livestock waste disposal medium is 
being developed. Research has 
started to gain knowledge of the in-
fluence of livestock wastes on soil-
machine systems used in producing 
agricultural crops. Draft require-
ments of tillage implements operat-
ed in plots treated with livestock 
wastes were measured with a three-
point hitch force dynamometer 
accessory. The three-point hitch ac-
cessory was designed and construct-
ed by SDSU agricultural engineers 
to measure three to five components 
of the force acting on an implement 
mounted on a three-point hitch of a 
tractor. ( AE Investigator: C. E. 
Johnson.) 
Weather Summaries. Three more 
climate summaries-for Brookings, 
Canton and Redfield-were pub-
lished. Also produced was a Sum-
mary Climate for South Dakota 
( Bulletin 582) which included 
summaries for 23 individual stations 
in South Dakota plus 48 state maps 
giving the distribution of climatic 
variables. The growing degree days 
fact sheet was updated giving totals 
for some 78 stations in South Dako-
ta. This fact sheet is of use to state 
corn growers and hybrid corn pro-
ducers. Members of a regional com-
mittee are working on a regional 
publication to give growing degree 
days across the 13 North Central 
states. The climatic data for South 
Da~ota is being transferred from 
IBM cards-to magnetic tape for re-
ducing storage space and increasing 
the useability of the data. ( AE In-
vestigator: W. F. Lytle.) 
Methods for Animal Waste Dis-
posal. Environmental considera-
tions and pending regulations have 
caused the livestock industry to con-
sid er the management of animal 
liquid and solid wastes. Although 
annual losses of. animal waste from 
feedlots by runoff represent only 
about 5% of the total waste produc-
ed, the quantities are sufficient that 
control measures must be provided 
for feed lots with runoff reaching 
lakes and streams. The Agricultural 
Experiment Station in cooperation 
with the Water Resources Institute 
is evaluating systems for the dispos-
al of the these wastes. Although 
logic seemingly .indicates that a 
large concentration of animals dur-
ing a heavy precipitation period 
causes the main contribution to our 
water pollution problem, it is 
known that a series of small runoff 
events in comparison to one large 
event will cause a much higher con-
·trioution per inch of runoff. Also, 
small feedlots will contribute m:ore 
waste p er cow than a large lot. A 
feedlot having a low animal density 
per unit area as compared to a high 
density lot, will also contribute 
more waste per animal. 
Since the precipitation pattern 
for South Dakota induces a number 
of small runoff events rather than a 
single large event, correlated with 
the fact that there are a large num-
ber of individual lots having small 
num hers of livestock at a low dens-
ity, a large share of the water pollu-
tion problem can be alleviated with 
modification of existing facilities on . 
which good management is encour-
aged. The small runoff events are 
more economically provided for 
than the large event. 
T emporary detention and lagoon-
ing of the runoff has been shown to 
be an effective means of reducing 
the pollutional constituents contain-
ed in the runoff. For example, on 
one lot a nearly level collection 
ditch constructed with a bottom 
surface which permits periodic 
cleaning of the settled suspended 
material has sufficient control so 
that a single detention lagoon gives 
adequate control. The effect of the 
lagoon on the existing shallow wa-
ter table is under investigation. 
Since the land is the ultimate re-
ceiver of the accumulated material, 
an evaluation of known methods of 
treatment to determine those best 
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suited for disposal in light of mini-
mum land area is mandatory. A 
consideration of nutrient movement 
within the soil profile, salinity ac-
cumulation in the soil and crop 
product are allied factors. Prelimi-
nary investigation on these facets 
are underway. (AE Investigators: 
· J. L. Wiersma, A. Dittman, and J. 
Madden.) 
DDT and Bird Parasites. Several 
departments at SDSU are involve_q 
in studies to determine the effects of 
various levels of ingested DDT and 
its metabolites on young double-
crested cormorants (Phalacrocorax 
a. auritus). One phase of. this re-
search concerned effects of ingested 
insecticides on the parasite fauna of 
these birds. Insecticides were ex-
creted by the preening gland and 
transferred to the feathers during 
.preening behavior. Additional in-
secticide-laden lipids were excreted 
directly to the feathers through lip-
id bodies in the epidermis. 
Results indicate a decrease in 
numbers of ectoparasites on the 
feathers of cormorants as· dosage of 
insecticides increased. This was not 
apparent with birds receiving low 
levels of insecticides. A threshhold 
level appears to be between the low 
and medium levels ( 2 and 5 mg/ 
day) at which time the effects of the 
pesticides on the parasite fauna be-
comes evident. A statistical analysis 
revealed a difference in num her of 
parasites from the controls and the 
. ;11edium and high level groups. 
Also, the concentration of insecti-
cides on the feathers of these exper-
imental birds was significantly 
higher in the medium and high level 
groups ( E-Z Investigator: A. Grei-
chus.) 
Residue Levels Low. Samplings 
of many wild ruminants for pesti-
cide residues has revealed that al-
though traces of residues were wide-
spread, the levels were far below 
the Federal tolerances allowed for 
domestic livestock. ( E-Z Investigat-
or: E. J. Hugghins.) 
Herbicide Drift. Particle drift of 
herbicides from target plants to 
non-target susceptible plants may 
soon be significantly reduced by an 
"air-emulsion" type of spraying. 
The system works somewhat as the 
aerator device on a household fau-
. cet. Air is .pulled into the mixture 
through a special, inexpensive noz-
zle for spraying the , herbicide. A 
foaming agent in the herbicide re-
sults in a "foamy" mixture which 
aids in preventing drift. Air-emul-
sion systems are being investigated 
as to their effect on herbicide drift, 
weed control and crop tolerance. 
Research thus far indicates that an 
air-emulsion system may signifi-
. cantly reduce drift without increas-
ing crop injury ( at least on some 
crops). However, in some cas.es 
with very small weed~, control has 
not been as good with the air-
emulsion systems as with the stand-
ard sprays. (PS.Investigator: W. E. 
Arnold.) 
Environmental Protection. The 
primary role of pesticides in agri-
culture is to prevent economic or 
nutritional disaster. In the case of 
wheat rusts, chemical control is the 
second line of defense supporting 
the possible breakdown of varietal 
resistance. It is conceivable that 
spraying for rust control could 
become an important source of 
chemical pollution if used indis-
criminately throughout the Wheat 
Belt. Scientists at SDSU have devel-
oped a system by which unneeded 
rust control spraying can be elimi-
nated, thereby reducing the risk of 
pollution from wasteful spraying 
and yet retaining the useful features 
of this method of control by spray-
ing only when needed. ( PS Investi-
gator: G. W. Buchenau.) 
Ground Water Standards. A 
scheme for standards of ground 
water quality and compatibility 
with soil was prepared for the South 
Dakota Conservation Commission 
and provisionally accepted on No-
vember 6, 1972 by the Soil Conser- . 
vation Service, South Dakota Water 
Resources Commission, U. S. Bu-
reau of Reclamation , and South Da-
kota Water Resources Institute. ( PS 
Investigator: L. 0. Fine.) 
Air Pollution in South Dakota. 
Air pollution injury to an important 
crop in South Dakota was discov-
ered in 1971-1972. Alfalfa in field 
plots, in a greenhouse at Brookings 
and in farm fields near Milbank 
showed symptoms of chlorotic and 
necrotic bleaching similar to that 
caused by ozone injury. Also pres-
ent on alfalfa leaves at Milbank 
were common leaf spot, downy 
mildew, and white spot. These ad-
ditional diseases made positive 
identification of ozone injury very 
difficult. As air pollution increases 
in severity in South Dakota increas-
ing difficulty in accurate field diag-
nosis of plant diseases can be ex-
pected. ( PS Investigator: W. S . 
Gardner.) 
Excess Nitrates in Root Zone. 
Excess nitrates in the root zone are 
considered to be unnecessary for 
crop growth and may be a potential 
source of nitrate pollution in ground 
waters. SDSU studies were made to 
determine if and how fast nitrates 
move downward in the soil root 
zone. This must be known so that 
crops can "use · up" any excess ni-
trates before they move below the · 
root zone. Once below the root zone 
they remain until percolating water 
moves them to a water table. The 
amount of percolating water in 
most South Dakota soils is consider-
ed to be nil but more research is 
needed before the real potential 
hazard of nitrate pollution is 
known. 
Current research shows that ni-
trates move according to the 
amount of leaching water received 
during April, May, and October. 
Leaching water is defined as the 
difference between amount of rain-
fall and the amount of water used 
by the crop. How fast are nitrates 
expected to move out of the root 
zone? Differences were consider-
able at three locations. At the south-
east farm nitrates had moved down 
to about 2 feet in 4 years. At the 
West Prairie Coteau Farm in the 
northeastern part of the state ni-
trates had moved down to 3 to 4 feet 
in 3 years. At the Whetstone Valley 
Farm west of Milbank nitrates had 
moved below a 4-foot root zone in 
3 years. ( PS Investigator: R. C. 
Ward.) 
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Attitudes of Big Stone Lake 
Area Residents toward Environ-
mental Conditions. This research 
deals with attitudes of a selected 
sample of South Dakota residents 
toward environmental conditions, 
and how these attitudes differ when 
controlled for certain socio-eco-
nomic factors. Little knowledge is 
available about the conceptualiza-
tion of environmental conditions, 
and the forces that serve to rein-
force a positive or negative percep-
tion of environmental conditions. 
To add knowledge needed to deter-
mine perception of environmental 
conditions, 179 residents in the Big 
Stone Lake area of northeastern 
South Dakota were personally in-
terviewed in the fall of 1970. The 
sample represented residents of the 
three major communities, Big Stone 
City and Milbank, both in South 
Elongated, light areas on these alfalfa 
leaves are suspected to be caused by 
ozone injury. They are less distinct 
than those caused by "white spot," a 
disease developing under excess mois-
ture conditions. 
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Dakota, and Ortonville in Minne-
sota, as well as farmers in the six-
township area adjacent to the lake. 
Research results indicated that Or-
tonville residents had the most fa-
vorable perception of environment-
al conditions, whereas farmers in 
the six-township area were the most 
concerned about their environment. 
Social participation analysis indicat-
ed that the more organizations resi-
dents participated in , the less con-
e.em they had for environmental 
conditions. A personal measure, self 
concept, indicated that if persons 
had a positive feeling about them-
selves, they were less concerned 
about environmental conditions. 
(RS Investigators: R. M. Dimit and 
0. E. Lanham.) 
Nutrient Transport in the Lake 
Poinsett System. Concentrations 
and loads of nutrients transported 
through the Lake Poinsett system 
were monitored from April, 1970, 
·to April 1, 1971. · An annual 1.5 bil-
lion gallon surface discharge into 
Lake Poinsett transported 18.3 tons 
of phosphorus, 14.1 tons of nitrate 
nitrogen, and 429.0 tons of organic 
carbon. The Big Sioux River-Dry 
Lake system contributed 63% of the 
phosphorus, 45% of the nitrate ni-
trogen, and 43% of the organic car-
bon. The remaining portion entered 
Lake Poinsett from the Lake Albert 
drainage. Thirty-three percent of 
the nitrate nitrogen, 40% of the or-
ganic carbon, and 70% of the phos-
phorus was retained by Lake Poin-
sett or lost by ways other than in 
water discharge. Nutrient concen-
trations in Lake Poinsett, relative to 
the needs of aquatic plants in the 
lake, were in a state of sup r-satura-
tion· ( FU-WFS Investigator: R. L. 
Applegate.) 
Physiological and Behavioral Ef-
fects of DDT, DOD and ODE on 
Penned Cormorants. Levels, distri-
bution, chronic and toxic effects of 
DDT, DDD and DDE were deter-
mined in penned cormorants (Phal-
acrocorax a. auritus) administered · 
2, 5 and 10 mg of a combination of 
these compounds daily in their diet. 
Birds stressed by a one-half de-
crease in food after the cessation of 
9 weeks of treatment and birds that 
died of DDT toxicosis showed a 
marked increase in brain and liver 
residues. Higher brain residue lev-
els were significantly correlated 
with decreased body weight and 
carcass lipid content. DDD levels in 
the brain were found to be the best 
indicator of DDT toxicosis. Levels 
ranged from 24 to 85 parts per mil-
lion in birds that died of toxic effects 
and from 0.4 to 29 parts per million 
in survivors indicating that 30 parts 
per million was diagnostic of toxic.o-
sis. Brain levels of DDT and metab-
olites in wild cormorants indicated 
no immediate danger of toxicosis. 
Average residue levels in the car-
cass of wild adult cormorants was 
1.00 ppm for DDD and 10.6 ppm 
for the total of DDT, DDD and 
DDE. This represents a total body 
burden of 2.2 mg of DDD and 23.3 
mg of the DDT complex as adult 
cormorants averaged 2,200 g in 
body weight. The concentration of 
insecticides on the feathers was 
greater in the 5 mg and 10 mg treat-
ed birds, and the number of ecto-
parasites lower in the 5 mg and 10 
mg treatments than in the 2 mg or 
control birds. Analysis of total liver 
vitamin A indicated a significant 
lowering of vitamin A due to treat-
ment. Analysis of variance ·showed 
significant lowering of weights of 
liver and heart due to treatment but 
not brain or spleen weights when 
analyzed as percent of body weight. 
A significant negative correlation . 
was found between liver weights 
and brain levels of DDE + DDD 
+ DDT. No significant effects due 
to treatment were found on blood 
chemistries. 
Attempts were made to condition 
both cormorants and white pelicans 
to discriminate between colored 
symbols with food (fish) as rein-
forcement. T sts indicated that pel-
icans can readily learn to discrimi-
nate between stimuli; responding to 
those that result in reinforcement 
and rejecting those that offer no re-
ward. ( SB Investigator: Y. A. Grei-
chus; E-Z Investigator: A. Grei-
chus; VS Investigator: E. J. Bick-
nell ; and WFS Investigator: R. L. 
Linder. ) 
Mercury in Our Environment. 
Various species of wild birds ob-
tained from several locations in 
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South Dakota have been analyzed 
for mercury. Pheasants in· only a 
few instances exceeded a measur-
able value of. 0.05 ppm in liver, kid-
ney or muscle. Fish-eating cormor-
ants, on the other hand, averaged 
0.64 ppm mercury in the whole 
body with higher levels in liver and 
kidney. Studies with rats showed 
the toxicity of four orally adminis-
tered mercury compounds to be in 
the order of methylmercuric chlor-
ide > mercuric chloride > phenyl-
. mercuric nitrate > dimethylmer-
cury. When injected into eggs, inor-
ganic mercuric chloride was more 
toxic ( LD50 = 8.06 ppm mercury) 
than the methylmercuric chloride 
. ( LD.,0 > 16 ppm mercury.) Of the 
chicks hatched, none treated with 
either compound showed gross ab-
normalities. When fed to laying 
hens , 20 ppm mercury from·mercur-
ic chloride was not toxic to either 
the hen or the embryo developing 
from their eggs. The eggs contained 
approximately 2 ppm mercury. On 
the other hand, 10 ppm mercury 
from methylmercury in the diet 
lowered egg production, and result-
ed in odd shaped, thin shelled eggs 
containing approximately 16 to 18 ) 
ppm mercury and having a lower 
hatchability rate. Thus far, it ap-
pears that monomethylmercury, 
such as is derived from other mer-
cury sources in natural biosystems, 
is more toxic than other forms be-
ca use of its high rate of absorption 
from the digestive tract . and its 
slow rate of elimination from the 
body. While levels of monomethyl-
mercury up to 5 ppm mercury have 
had no adverse effect on chickens, 
the data are not necessarily applic-
able to species of wild birds. ( SB 
Investigator: R. J. Emerick; and AS 
Investigator: C. W. Carlson.) 
Prairie Lake Studies. Tremen-
dous increases in algae were noted 
in Lake Cochrane during a study of 
ecological factors that influence 
production of algae. Lake Cochrane 
has not recorded major algal 
blooms until the last year. Part of 
the research objective was to obtain 
data to assist management agencies 
decide what steps can be feasibly J 
taken to control these blooms and 
on which of the prairie lakes which 
) 
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dot the eastern Dakotas and west-
ern Minnseota landscapes these 
steps would be profitable. Possible 
sources of the increase in phos-
phates in the lake would include 
runoff from agricultural operations 
( both soil erosion and con ta min~ 
tion from pasture runoff) and the 
steadily increasing number of cot-
tages that ring the lake. Possible en-
richment from recreational devel-
opment would inc.lude drainage 
from septic tanks, fertilizing of 
lawns, and construction which 
causes soil erosion. ( BB Investigat-
or : L. . S. Haertel.) 
Wave Action and Dying Prairie 
Lakes. Wind generated lake circu-
lation is considered one possibility 
for replenishment of nutrients, ac-
cording to research on natural 
prairie lakes in which nutrient lev-
els were found to be one major con-
trolling factor on algae populations 
in Lake Cochr.ane. Other possibili-
ties include replenishment of nutri-
ents by runoff waters and ground 
waters. The wind-generated circ11-
lation could either directly stir bot-
tom sediments in a shallow lake 
causing very high nutrient levels or 
it could cause increased contact of 
the water with the nutrient rich sed-
iment ]ayer without dfrectly stirring 
bottom sediments in a deeper lake. 
Calculations to determine the 
depth at which wave action will 
"feel bottom" indicated this depth 
was about 3 feet for Lake Cochrane 
and about 15 feet for Lake Hend-
ricks. Since most of Lake Cochrane 
is between 15 and 20 feet deep, 
wave action would only be expect-
ed to stir sediments around the 
Clearing Scrub Pine. Clearing 
low quality ponderosa pine from 
the foothills regions of the South 
Dakota Black Hills increased forage. 
production. Prescribed burns were 
conducted to study the use of fin:' 
for control of encroaching and 
thickening ponderosa pine in 
grasslands. Late April burning re-
edges of the lake. Lake Hendricks, 
in a less-sheltered basin, typically 
develops much larger waves. Since 
Lake Hendricks is less than 8 feet 
deep, the sediments are most cer-
tainly being stirred throughout the 
lake. This may be a major reason 
why nutrients are much higher in 
Lake Hendricks than in Lake Coch-
ran e. 
Hclatively simple wave measure-
men ts could be used by manage-
ment to determine whether or not 
money and time should be spent in, 
rehabilitation of a given lake. When 
a typical summer wind can redis-
tribute sediment nutrients through-
out the water column, efforts to 
prevent further nutrients from en-
tering the lake probably will not 
prove beneficial. The only feasible 
way to keep algal bloom under con-
trol in shallow lakes of recreational 
importance might be carefully reg-
ulated, continued application of 
copper sulfate or other algicides. 
Lakes presently deep enough to be 
salvageable . are continually being 
filled in by both erosion and nutri-
ent-stimulated algal blooms which 
settle to the bottom and are incom-
pletely decomposed. Corrective 
measures should be taken as soon as 
possible to be most effective. ( BB 
Investigator: L. S. Haertel.) 
Propagation of Endangered 
Plant Species. Researchers are 
seeking "natural areas" to identify 
and propagate endangered plant 
species from these places which 
are disappearing year by year. Pre-
viously, propagation has meant 
digging up and dividing the plant 
or the collecting of seed. Prairie 
Range 
sulte<l iu pi11e seedling mortality of 
90% in one foothills area. In another 
burn designed as a preharvest treat-
ment to reduce excessive pine re-
production, a near complete el~mi-
nation of pine seedlings resulted. 
Effect of burning date on forage 
production is being studied. ( AS 
Investigator: F. R. Gartner. ) 
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Range 
plants in many cases, however, do 
not lend themselves to these meth-
ods of propagation. They usually 
have only one stem and in some 
years seed production is poor. To 
improve the odds for successful 
propagation, attempts are being 
made to work out a method using 
the techniques of tissue culture. 
Hopefully this method will provide 
up to 10 plantlets from a single 
branch. The next step would be to 
use this method to re-establish 
some of the desirable endangered 
plants that have been lost from nat-
ural areas. A preliminary 1972 
report by the Soil Conservation 
Service lists 144 endangered plant 
species in South Dakota. Indications 
are that the number on this list will 
increase following more extensive 
investigation. ( BB Investigator: D . 
J. Holden.) 
Analysis of Water Quality Cri-
teria. Relationships were studied 
between nitrate and phosphate pol-
lutants in the Big Sioux River and 
potential agricultural, industrial 
and urban sources of these pollu-
tants. The area included 15 counties 
in eastern South Dakota for the 
1967-70 period. Variables used 
were: number of livestock units, 
population, number of persons em-
ployed in industry, precipitation, 
tons of nitrogen and phosph~te fer-
tilizer applied. In general, it was 
concluded that if the answer is to be 
found as to who the major water 
pollutors are in either the rural or 
urban settings, research should pos-
sibly be concentrated at the level of 
the firm or plant rather than at the 
aggregate level. ( Econ Investigat-
or: J. E. Wiebe.) 
Ripping Range. Range ripping 
and contour furrowing of dense 
clay and panspots soil groups are 
being investigated in continuing re-
search at two sites. The longevity of 
forage production increases induc-
ed by these renovation p:i;actices are 
of primary concern. Preliminary 
analyses indicate pitting and rip-
Range 
ping increase forage productiou. 
Effects of various rates of nitrogen 
fertilizer applied to a variety of 
range sites are being analyzed. ( AS 
lnvestigator: F. R. Gartner.) 
Liquid Protein Supplement. Steer 
calves wintered on a free choice 
liquid supplement gained 0.08 of a 
pound per head daily while calves 
winter fed on a solid supplement 
made per head daily gains of 0.30 
of a pound. The solid supplement 
was hand fed and contained an 
amount of protein equal to the liq-
uid supplement. ( AS Investigator: 
J. K. Lewis.) 
Range Interseeding, Weed Con-
trol, Fertilizers. Research has start-
ed in western South Dakota to eval-
uate factors influencing successful 
interseeding. The effect of inter-
seeding Travois alfalfa on changes 
in carrying capacity will be studied 
over the next 3 years. In addition, 
the influence of management prac-
tices, soil type, dominant vegeta-
tion, and climate on stand establish-
ment and maintenance will be 
evaluated. 
· Use of . nitrogen fertilizers has 
been shown to increase production 
of native ranges. However, increas-
es in annual weed infestations have 
been associated with some of these 
yield increases. Research is evaluat-
ing the economics of combining 
herbicides with fertilization to en-
hance the production of native 
ranges in western South Dakota. 
Studies are also underway to eval-
uate the time and method of appli-
Characteristics of Low Income 
Families in Eastern South Dakota. 
An AgricHltural Experiment Station 
bulletin served as a report of find-
ings from a poverty study which en-
tailed the survey of 120 poverty 
families which were participants in 
various poverty programs. The ob-
jectives of the study were to: de·-
scribe a sample of rural low income 
families from the standpoint of oc-
cupation, health, mobility, atti-
cation of various nitrogen fertilizer 
materials on both native and tame 
grasses. The influence of environ-
mental factors on nitrogen losses 
that may occur from the use of urea 
or anhydrous ammonia are being 
investigated. Since urea and anhy-
drous ammonia are the cheapest 
sources of nitrogen fertilizer mate-
rials available, the proper use of 
these materials should result in the 
most return per dollar invested pro-
vided they are properly applied. 
( PS Investigator: . R. G. Hoeft.) 
Increasing Summer Pasture from 
Bromegrass. A six-acre nursery of 
spaced plants at Redfield and an 
eight-acre nursery at Brookings 
have been maintained under irriga-
tion with optimum fertility. After 
repeated harvests during summer to 
simulate grazing, the plants with 
best regrowth were selected. These 
have been further evaluated for re-
growth, digestibility and photosyn-
thetic activity in the greenhouse 
and in field plots. Selection for su-
perior water-use efficiency will also 
be made and the best of these plants 
incorporated into a variety. ( PS In-
vestigator: J. G. Ross .) 
Domesticating Native · Grass. 
Collections of native warm season 
grasses of the species big bluestem, 
switchgrass and Indiangrass have 
been made from high forage pro-
ducing colonies in southeastern 
South Dakota. Selection of the most 
desirable forage and seed produc-
ing plants are being made from 
these. Seed qualities contributing to 
Sociology 
ease uf seedi11g and stand establish-
ment are being given special atten.: 
tion. The best plants will be made 
into a domesticated variety. ( PS In- ~ ,-
vestigator: J. G. Ross.) "1 
Seed Retention in Reed Canary-
grass. Plants which do not r eadily 
shatter their seed have been identi-
fied in a reed canarygrass nursery. 
Low alkaloid plants which are more 
palatable will also be identified. 
These desirable characteristics will 
.be incorporated to improve the use.-
fulness of thi~ grass. ( PS Investigat-
or: J. G. Ross.) 
More Digestible Intermediate 
Wheatgrass. A laboratory method -
using rumen fluid has been used to 
select for more digestible intermed-
iate wheatgrass plants. The 
heritability for this charac;ter ap-
pears to be high so it should be pos-
sible to select a more digestible vari-
ety. ( PS Investigator: J. G. Ross. ) 
Grassland Biome Study. In coop- . 
eration with the International Bio-
logical Program (IBP) Grassland 
Biome study at Cottonwood, a nem-
atode analysis was made of soil sam-
ples from both grazed and ungraz- . , 
ed study areas. The areas were Y 
sampled on four dates in 1972 and 
nematodes were extracted, identi-
fied, counted and recorded for sta-
tistical analysis. In addition, about 
500 permanent mounts were pre-
pared for specific identification of 
nematodes and measurements to be 
used in biomass determinations. 
( PS Investigator: J. D. Smolik.) 
Sociology _______ _ 
tudes, level of living, and family 
stability; test the applicability of the 
Culture of Poverty sch~me for rural 
low income families; and, cite the 
implications of such findings for 
agencies designing programs for the 
rural poor. A poverty fact sheet 
based on South Dakota Census data 
for 1970 was prepared. The fact 
sheet was designed primarily for 
agencies working in this area of 
poverty. Information was grouped 
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to provide access to comparison for 
· the segments of the State as follows: 
rural-urban; white-nonwhite; farm-
nonfarm; counties; and communi-
ties. ( RS Investigator: J. L. Satter-
lee.) 
Relation of Population to Social 
Changes in the North Central Re-
gion. A publication ( Bulletin 586) 
on population change of counties 
and incorporated places in South j 
Sociology 
Dakota, 1950 to 1970, presents sev-
en tables containing the population 
number, percent and rank order of 
South Dakota counties and incor-
porated places 1950 to 1960, 1960 to 
1970, and 1950 to 1970. ( RS Investi-
gators: M. P. Riley and R. T. Wag-
ner. ) 
Another ·pubUc.ation on age and 
sex structure of the South Dakota 
population, 1960-1970, contains 
age-sex pyramids, data tables and 
nine ratios ( e.g. dependency ratio) 
for each unit for 1960 and for 1970. 
The units included were: United 
States; North Central Region; West 
North Central Division; South Da-
kota 1890-1970; South Dakota 
White and Non-White, Urban, 
. Rural , Rural Farm-Nonfarm, and 
UrLan Places by Size; State Plan-
ning Regions; Counties and Urban 
Places. ( RS· Investig~tors: M. P. 
Riley, B. Breamer and E. Butler. ) 
Factors Asso<;iated with Changes 
in the Aged Population of South 
Dakota. South Dakota experienced 
a gain of 8,971 in persons 65 years of 
age and over from 1960 to 1970 in 
spite of a loss in total population. 
South Dakota had the fifth largest 
proportion ( 12.1%) of aged and the 
fourth largest increase ( 1.6 percent-
age points ) in proportion in the na-
tion. The State's aged population 
varied considerably by county and 
size of place when examined by 
number, percent and proportion. 
Females comprised 90% of the in-
crease in aged; 6,000 were in the 
age group 75 years and older. Anal-
ysis revealed that within the set of 
10 variables investigated, size of the 
largest incorporated place, ad-
vancement of the cohort into the 
aged category, decreases in rural 
farm and urban places and increas-
es in the Indian population were 
associated with the increase of aged 
population in the decade. ( RS In-
vestigator: B. Breamer.) 
Factors Associated with Changes 
in Age Structure in South Dakota 
Population, 1960-1970. South Dako-
ta from 1960 to 1970 declined in 
population, continued previous pat-
terns of rural depopulation, urbani-
za!ion and net out-migration, exper-
_________ r ransportation 
Role of Transportation in South 
Dakota Agriculture. The strength of 
South Dakota's agricultural econo-
my depends on its production and 
prices, along with several other fac-
tors. The level of prices is influenc-
ed by the adequacy and availability 
of transportation. While the pre-
dominance of agriculture is well 
recognized, the role of transporta-
tion is not so well understood. D e-
pendable long distance transporta-
tion is vital to the South Dakota 
economy because most agricultural 
production is shipped out of the 
state while most farm supplies are 
shipped into the state from distant 
manufacturing or production areas. 
Transportation research a t SDSU 
has centered around the problems 
of railroad abandonment, freight 
car supply, and truck regulation. 
( Econ Investigator: W. F. Payne. ) 
Transportation Needs of Grain 
Elevator Industry. The grain ele-
vator industry, because it operc1tes 
on small margins, depends upon 
fast, efficient transportation to 
acquire and ship the necessary vol-
ume to remain profitable. However , 
changes in two major areas have 
created concern for the structure of 
South Dakota's elevator industry. 
First, during the 1960-1970 period, 
the number of South Dakota grain 
elevators decreased 25%, from 533 to 
401. This indicates the need for 
greater volume at remaining elevat-
ors and possibly greater transporta-
tion costs from farm to elevator. 
Secondly, from 1960-1970 railroads 
in South Dakota abandoned 362 
miles of track. ( E con Investigator : 
W. F. Payne.) 
Grain Transportation Planning. 
Basic data being obtained concern-
ing the movement of South Dakota 
37 
Transportation 
ienced increases in nuptuality, and 
recorded declines in fertility and 
child mortality. Changes by age 
categories varied considerably, the 
Jargest loss occurring in interval 0-4, 
the largest gain in the 15-34 young 
adult group, and other increases oc-
curring in age intervals 65 and over 
and 75 and over. Population redis-
tribution from rural to urban cen-
ters was exp erienced in all age 
categories, the sex ratio declined 
markedly in the age dependent pop-
ulation , and the number of non-
whites in proportion to whites in-
creased in all categories except 75 
and over. Seven demographic vari-
ables were found to contribute sig-
nificantly to the explanation of the 
variation observed in the number of 
children under 5 for South Dakota 
from 1960 to 1970. Changes in num-
ber of children under 5 were found 
to be principally a function of 
changing fertility patterns on the 
part of the fecund population, par-
ticularly white resident females age 
15-,'34. (RS Investigator: R. T. Wag-
ner.) 
grain can be used to plan future 
transportation needs for the state 
and aid in planning locations of 
grain elevators and other agri-bus-
iness firms. If South Dakotans are 
to have an informed voice in the 
transportation development of their 
state it is important to first study the 
volume and destination of ship-
ments moving into and out of the 
state .. Minneapolis was found to be 
the primary destination for wheat, 
Haxseecl , and barley with Sioux City 
the primary destination for corn, 
grain sorghum and soybeans. Oat 
shipments were found to b e split 
about equally between Minneapolis 
and Sioux City. ( Econ Investigator: 
W. F. Payne. ) 
Abandonment of Railroads In-
creasing. Railroad abandonment is 
especially critical to South D akota's 
agriculturally - oriented economy 
because abandonment often threat-
Transportation 
ens the survival of grain elevators 
and other agri-business firms. The 
problem of abandonment is becom-
ing more critical because it has 
been occurring at an increasing rate 
in recent years and is likely to pro-
ceed even faster in the future. 
Because abandonment may be 
economically justified in several in-
stances, it becomes important for 
affected areas to prepare long 
range transportation plans in an ef-
fort to prevent un-coordinated ter-
mination of rail transportation 
service. Such a plan also may call 
for the building of additional track 
in certain areas. One step in devel-
oping such a plan for South D akota 
is to determine transportation re-
quirements for agricultural prod-
ucts. ( Econ Investigator: W. F. 
Payne.) 
Wildlife, Fisheries 
Disappearing ... ? 
-----Wildlife and Fisheries-----
Lungworms in Big Game. The 
most serious internal worm para-
sites discovered in South Dakota 
big game mammals were two spe-
cies of lungworms in mountain 
goats and bighorn sheep which oc-
cupy a restricted range in the Black 
Hills. It has been shown that these 
lungworms may lead to death from 
pneumonia and therefore have been 
limiting factors in wild herds. Every 
mountain goat and bighorn exam-
ined thus far has been infested with 
lungworm, so that entire herds are 
presumed to be infested. The par-
tici.ilar · species found in the wild 
sheep and goats will not develop in 
domestic livestock. ( E-Z Investigat-
or: E. J. Hugghins .) 
Snails Host Lungworms. In labo-
ratory studies, two species of tiny 
land snails from the Black Hills 
have been implicated as interme-
diate hosts of lungworm. However, 
the snails are not abundant in the 
Black Hills and it is difficult to -be-
lieve that the ·heavy infestation in 
the mountain goats and bighorn 
sheep could be wholly due to inges-
tation of infected snails. Although 
admitting that the snails appear to 
have a part in the life history of the 
lungworms, investigators have a 
strong suspicion that the snails are 
. not the principal means of transmis-
sion, but that intra-uterine transmis-
sion of larval lungworms may be of 
major importance. Continued inves-· 
tigations include feasibility of con-
trol ( E-Z Investigator: E. J. Hug-
ghins.) 
Parasites . in Big Game. Of seven 
species of big game mammals in 
South Dakota, the cervids ( white-
tlc1,iled deer, mule deer, a11d elk ) 
were found to be lightly infested 
with parasitic worms, while the 
pronghorn antelope were heavily 
parasitized. Mountain goats, big- . 
horn sheep, and bison were moder-
ately parasitized. Several species of 
internal parasites were reported for 
the first time in wild ruminants. Bi-
son harbored stomach worms which 
are potentially damaging, but the 
numbers were light. Although some 
of the big game mammals occupy 
rangeland also used by domestic 
livestock and, in fact, carry some of 
the same internal parasites, the 
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study has not in<licate<l serious in-
terchange of parasites. ( E-Z Inves- ll 
tigator: E. J. Hugghins.) 
Polychlorinated Biphenyls and 
Pheasants. PCBs are widespread 
environmental contaminants, par-
ticularly in marine ecosystems. 
Widely used in industry, they have 
occasionally escaped fro!11 closed 
systems and contaminated animal 
feeds. In 1 of 2 years of study in 
pheasants, PCBs caused lowered 
egg production, hatchability, and 
viability through 6 · weeks of age.. 
Behavior of little chicks on a visual 
cliff and of young pheasants in re-
sponse to hand catching was alter-
ed by PCBs given to parents. PCBs 
were readily absorbed in the gut 
and excreted slowly through the 
eggs and feces. When birds given 
PCBs were starved, they died soon-
er and PCBs were mobilized from 
storage in the body fat and moved 
to the brain. Enlarged livers and 
kidneys occurred in birds given 
PCBs, but levels in the brain were 
the best indicator that birds died 
from PCB poisoning. Fortunately, d1, 
pheasants from South Dakota and 
t 
other industrialized states had less 
than 2 ppm in their livers, indicating 
low-level contamination. (WRU-
WFS Investigator: R. B. Dahlgren.) 
Effects of Dieldrin on Pheasant 
Behavior. Sublethal doses of diel-
drin had no effect on adoptive be-
havior of hen~ · that were laying 
eggs. Although from one-third to 
one-half of the hens adopted chicks, 
their behavior was not affected by 
dieldrin. In another experiment, 
pecking behavior of both chickens 
and pheasants, determined prior to 
dieldrin administration, was not af-
fected · by . later treatment. Aggres.-
sive behavior was noticeable in 
pheasant chicks at 3 weeks of age. 
When chicks were in small groups a 
linear peck order could often be de-
termined but in large groups the 
peck orders were .not obvious. 
Among young phea-sants, weight, 
dieldrin treatment, sex, and ear tuft 
length in males did not affect the 
Lungworm lesions in heavily infest-
ed lung of bighorn sheep taken in Cus-
ter State Park, January 1972. 
peck order. In adults, weight, ear 
tuft length and dieldrin treatment 
were not related to social rank. Al-
though negative results were obtain-
ed with dieldrin treatment, further 
insight into aspects of pheasant be-
havior was gained in these experi-
ments. ( WRU-WFS Investigator: 
R. L. Linder.) 
Pheasant Breeding in Pens. Half-
acre pens were set up in good nest-
ing cover in an intensively-farmed 
area in Nebraska and stocked with 
5, 10, or 20 hens in late April. Wild 
cocks entered the pens the day fol-
lowing stocking with the game-
farm hens. Adult mortality, egg pro-
duction, and fertility were similar 
at all densities. The average cost per 
chick produced was $11.99. Al-
though young pheasants can be pro-
duced in this fashion, the cost is 
prohibitive. ( WR U-WFS Investi-
gator: R. L. Linder.) 
Pheasant Populations; Migration 
of blood serum proteins in an elec-
tric field (electrophoresis) was 
studied for pheasants from both 
South Dakota and Pennsylavnia. 
Serum proteins ( transf err ins) in the 
pheasants from both states were not 
different, but they were found to 
differ for pheasants from three dif-
ferent areas in South Dakota. 
Breedi~g experiments showed that 
there were six different transferrin 
phenotypes and inheritance could 
be controlled by three codominant 
alleles at a single locus. One of 
these alleles was dominant in all 
pheasants sampled, and birds hav-
ing it in their genetic makeup may 
survive better. ( WR U-WFS Inves-
tigator: R. B. Dahlgren.) 
Pheasant Feather Patterns. 
Wings of each pheasant sex are dif-
ferent. Cocks have primary feathers 
that are gray at the extremities or 
may have cream-colored cross bar-
ring that does not touch the central 
feather shaft ( rachis) or that meets 
it at an angle. Hens have barring 
across the outer primaries nearly to 
the tip. These bars meet the central 
shaft at a right angle. Since these 
patterns are evident in the fi rst fea-
thers grown by a chick, they are 
useful for sexing partly-grown 
young. This technique can also be 
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applied where just the wing is avail-
able, such as at predator den sites. 
Accuracy is over 90%, and is compar-
able to that for other sexing tech-
niques usable on young birds. 
( WR U-WFS Investigator: R. L. 
Linder). 
Efficiency of Baiting for Rac-
coons and Skunks. It is necessary to 
know how to get baits to animals 
such as skunks and raccoons if one 
is to use bait for controlling their 
numbers. Chicken eggs, 1,826 of 
them, were placed chiefly around 
wetlands on a 25-square-mile area 
in August and September. A check 
showed that 199 of 200 eggs were 
missing. Each egg contained a small 
quantity of demethylchlortetracy-
cline ( DMCT). When an animal 
eats the bait, DMCT combines 
with calcium in its bones and the 
bones will glow under an ultravio-
let light. By shooting and by trap-
ping during the next 7 months, 31 
raccoons and 21 skunks were col-
lected. Eighty-seven percent of the 
raccoons and 29% of the skunks had 
consumed treated eggs. It would be 
necessary to place eggs on uplands 
if more skunks were to be reached 
by baiting. (WRU-WFS Investigat-
or: R. L. Linder. ) 
Prairie Dog Burrows. Eighteen 
burrow systems were excava~ed in 
south-central South Dakota prairie 
dog research. Burrows ranged from 
3 to 14 feet deep and 13 to 109 feet 
long. Burrows had two or three en-
trances of different types. Typically, 
entrances at dome-shaped mounds 
sloped 15 to 20 degrees and the bur-
row had a vertical ascent to a crater-
shaped mound. Burrows were 4 to 5 
inches in diameter, but were several 
inches wider and deeper at branch-
es. Blind side pockets were found 
in nine burrows and enlarged nest 
chambers ( 10 inches high by 12-18 
inches wide) lined with grass were 
found in five. Earthen plugs up to 
33 feet long occurred in 11 burrows; 
no one knows why prairie dogs plug 
their burrows. ( WR U-WFS Investi-
gator: R. L. Linder. ) 
Ferret Food Habits. Scats of 
black-footed ferrets , unearthed in 
prairie dog burrows, were found to 
contain chiefly prairie dog remains 
Wildlife, Fisheries 
( 86% by weight). Prairie dog re-
mains occurred in 91% of all scats. 
Mouse remains occurred in 26% of 
the scats and made up 14% by 
weight. Ferrets not only live in 
prairie dog burrows, but their hosts 
are the main part of their diet. 
(WRU-WFS Investigator: R. L. 
Linder.) 
Prairie Dogs and Ferrets in Mel-
lette County. Black-footed ferrets 
appear to depend on the prairie dog 
for their diet, and more ferrets have 
been seen in Mellette County than 
in any other county in South Dako-
ta. Thus, interest centered in the 
num hers of prairie dogs and the 
distribution of prairie dog towns 
that supported this ferret popula-
tion. Through interviews with 
ranchers in the county, 151 prairie 
dog towns ( that averaged 21 acres 
in size) were found and mapped. 
There were an estimated 239 prairie 
dogs per town. Thus, there were 
3,171 acres of dog towns and about 
36,000 prairie dogs in the county. 
Ferrets have been seen on both 
large and small towns throughout 
the county. Many ranchers, 62%, 
were in favor of keeping prairie dog 
towns if the towns could be kept 
from expanding. To manage the fer-
ret, it may be necessary to obtain 
easements on prairie dog towns to 
prevent poisoning that endangers 
the ferret directly and also destroys 
its food supply. Also needed are 
methods for controlling expansion 
of prairie dog towns so that they 
may be kept at a size that the ranch-
er wishes to have on his land. 
(WRU-WFS Investigator: R. L. 
Linder.) 
Duck and- Coot Production. The 
Eriksrud Waterfowl Production 
Area in Brookings County, with 55 
acres of water and 35 acres of up-
land, had an average of 99 coot nests 
over a 2-year period. Coot nests 
had a 95% success rate and an aver-
age clutch size of 8.4. Coots renest-
ed 90% of the time if nests were dis-
turbed in early stages of incubation. 
Over the 2 years, 23 duck nests were 
found in the upland and ·overwater, 
and 23 broods used the area. 
Blue-winged teal and canvasback 
were the most common nesting 
ducks, although the area was used 
by mallard, ruddy, and wood ducks. 
( WRU-WFS Investigator: R. L. 
Linder.) 
Food Selectivity of Black Bull-
heads. Food selectivity of black 
bullheads in Lake Poinsett wa~ 
studied from March, 1970, to April, 
1971. Young-of-the-year bullheads 
( 37-87 mm total length) fed pri-
marily on zooplankton and were se-
lective for the large cladocerans, 
Leptodora kindtii and Daphnia pul-
ex. Subadult and adult bullheads 
( 143-304 mm total length) had sea-
sonal variations in their diet. D. pul-
ex and chironomid larvae were im-
portant winter food items. Chirono-
mid pupae, D. pulex, and crayfish 
_were major spring food items. Fish 
and L. kindtii were major summer 
and fall food items. Adult bullheads 
were selective for large zooplankton 
and chironomid pupae. Selectivity 
indices for a food organism was de-
pendent on the organism's abund-
ance, size, degree of exposure, and 
ability to avoid ingestion by out-
maneuvering its predator or by re-
treating into the bottom sediments. 
( FU-WFS Investigator: R. L. Ap-
plegate.) 
Corixidae ( Water Boatmen ) of 
the South Dakota Glacial Lake Dis-
trict. Water boatmen are an abund-
ant aquatic insect in South Dakota 
and a seasonally importan"t food 
item of fish. Collections from 43 
lakes, 28 marshes, and the Big Sioux ~ ) 
River in August, prior to fall migra- r ' 
tions of the insect, indicate there are 
eight genera and 16 species com-
monly found in eastern South Dako .. 
ta. Four species are predominantly 
lake species and four are predomi-
nantly marsh species. One each was 
recorded as a river species, a lak~ 
marsh species, a lake-river species, 
and a marsh-river species. Two are 
lake-marsh-river species. Marsh 
species commonly occur in the diets 
of fish in the fall when the insects 
migrate to lakes and rivers to over- -
winter. ( FU-WFS Investigator: R. 
L. Applegate.) 
Management of Farm Ponds in 
South Dakota for Fish Production. 
Populations of catchable size fish, 
primarily largemouth bass, green 
sunfish and black bullheads, in 
ponds in Jackson ·County generally 
exceeded 500 fish per surface acre. 
The sport fishing potential of these 
· ponds is reduced, however, through 
problems of accessibility and heavy 
growths of aquatic vegetation in A 
summer. Fisdhing frffom a tube flhoadt t,· 
often prove an e ective met o 
for beating the vegetation problem. 
Zooplankton was the primary 
food for crappies, perch and blue-
gills in a Grant County pond. Even 
though these fishes utilized similar 
food sources when food was abund-
ant, competition among them ap-: 
peared to be reduced due to the fact 
that they had different "preferenc-
es" when food items were relatively 
scarce. It appears that it is reason-
able to utilize combinations of more 
than two or three species of fishes in 
some South Dakota ponds. ( WFS 
Investigator: J. G. Nickum.) 
t 
---Special and Service Type Activities 
State Wide Se.rvices 
Dairy Science Department 
Chemical Analyses 
Babcock Tests ___ __ ____ _____ _________ __ ____ __ __ 302 
Freezing Point __ _ ___ ___________ __ __ ______ ____ 69 
Mojonnier Fat __ _____ _ _______ __ ___ __ ______ ______ 11 
Mojonnier (Solids) ____ ____ ____ __ ____ __ _____ __ 16 
Butter Oil-Fat' ------------- ---- ----- ---- -- ------ 69 
Free Fatty Acids ___ :_____ ___ _____ _____ ____ 69 
Peroxide Value _______ __ ___ ___ __ ____ 69 
Sediment ___ ______ __ ___ _ ______ _____ _____ ___ _ 34 
Moisture ---------- -·---- -- ----··-- --- ·····-·-- 35 
Curd . ______ ____ ______ __ ____ _ __ _____ ______ __ ____ 35 
Acid Degree Value ____ ____ 24 
Whey Protein Nitrogen 11 
Microbiological Analyses 
Standard Plate Count 112 
· Coliform Count _____ ___ 56 
Yeasts arid Molds ___ ____ __ ______ __ __ ____ ____ ___ _ 49 
Antibiotic Tests ___________ _____ _____ ______ ___ 31 
Wisconsin Mastitis Tests ______ __ __ ______ ____ 57 
Water Analysis -------------- -- --- --------------- 1 
( Coordinator: R. J. Baker) 
Founda.tion Seed Stock Division 
Foundation Seed Production for 
1972 ( PS Investigator: J. D. 
Colburn) 
Acres 
Corn 
Single Crosses -----------·-- -----------------
Inbreds -------- -·--·-------·-----------------------
Sorghum 
Dual ·----------------- ------ -- ---- ----------- -------
Rancher ---------- ------------------------ -- -···--
SD 106 __ ------------------------------------------
Soybeans 
Oats 
Cl 4 70 ____ ______ ____ ____ ______ __ ,__ _____________ __ _ _ 
Chippewa 64 --------------,--- ------------ ----
Amsoy 71 __ __ _____ _____ __ :__ ___ •-~- --- - - ------
Corsoy --- ---------- -- --- ---- ----------------------- -
Steele __ _____ ______ ____ _______ ___ ___ ___ __ ___ _____ ___ _ 
Dal ---------------- -- ----- ------------- ---------------
Chief ------------------------ --------- ----- ---- ------
Trio -------------- ---- ------------------------------
Burnett -------------------- -------- ---------- ------
M73 ------------ -------- ----- -----------------------
E73 ---------------- ------------- --------------- -----
Ill. 66-2287 A ----------- ------------------- ----
Barley 
103 
18 
1 
4 
14 
8 
10 
24 
20 
80 
40 
10 
40 
5 
5 
38 
Prilar ___ ___ ___ ____ ______ __ __ __ ____________ ____ _ 28 
Larker ---------- ------------ -- -------- __ ________ __ __ , 6 
Otis ---- -- --------------------------- ------ ------------ 5 
Liberty ___ __ __ __ _____ ____ __________ ____ _ 6 
Cree ___ ___ _____ ____ ______ __ ___ __ ___ __ _______ ____ 20 
Primus II ______ ___ ______ ___________ ____ :_ _ ___ 14 
HRS Wheat 
Chris __ __ ___ __ _ ____ ___ ___ _ ____ _ _ 20 
HRW Wheat 
Bronze 
Durum Wheat 
Rolette ___ ____________ _____ __ __ _ _ 
Rye 
Kodiak __ 
Mll --------- ----------- -- --- --- ___ ______ _______ _ 
Alfalfa 
Travois __ __ _ 
Teton ____ _____ _ _ 
Flax 
35 
20 
24 
50 
Linott ___ __ _ ____ ___ _ ___ 5 
Summit __ ______ ___ ___ __ _____ ____ __ 5 
Oahe Intermediate Wheatgrass 9 
Pierre Side Oats Grama ______ ___ _ 2 
Lodorm Green Needlegrass ____ ______ _______ __ 1 
~ 
Seed Certification Service 
1972 Crop Year 
(PS Investigator: J. D. Colburn) 
Acres 
Application --- -- ----------------- - _____ ____________ __ 33,932 
Certified Inspected Acres: 
Corn ---- ___ _______ ____ __ _____ ________ ____ 200 
Sorghum (Hybrid) ____ ____ _____ 20 
Sorghum 
(Open-Pollinated) ____ ______ 145 
Soybeans ____ ____ ----------- --------- 1,565 
HRW Wheat ___ ____ _____ __ ___ ____ _ 3,490 
HRS Wheat __ __________ ___ __ : ____ 2,692 
Durum Wheat __ __ _ ___ ______ __ __ __ 260 
Rye __ ___ _ ------------- ----- ----- _____ 230 
Oats _____ _ ____ _________ ____ ___ 9,940 
Barley ___________ __ ______ _______________ 5,321 
Flax ___ ___ ______ _______ __ _____ ____ ___ __ 830 
Sunflowers ______ _________ _______ __ ____ 200 
Proso Millet __ ____ ___ __ _______ 214 
Alfalfa ------ ------- --- ---------------- -- 463 
Wheatgrass _____ __ __ ___ ___ __ __ _____ _ 611 
Wildrye ------------------ ------------ -- 10 
Green Needlegrass _______ ______ 18 
Smooth Bromegrass _ ____ _____ _ 15 
Kentucky Bluegrass _____ ______ __ 1,018 
Creeping Meadow Foxtail __ 53 
Reed Canarygrass _____ _____ __ ____ 11 
Trees --------------------------- --------- 4 
Production Inspected Acres: 
Corn ------ -- ---------- -------- ------------ 4,715 
Rejected Acres ______ ___ __ ______ __ ______ 1,047 
Cancelled Acres -·------ ---------------- 860 
TOTAL ACRES .INSPECTED _____ ___ __ __ 33,072 
Number of Fields __ :_________ ____ __ __ 918 
Number of Producers ___ ___ ____ ____ 396 
Soil Testing Laboratory 
Fertilizer recommendations were 
made on 5,894 soil samples for farm-
ers. The numbers sampled by month 
are as follows: 
July ---------------------------- 160 
August ___________ ______ _______ 525 
September __ ____ ___ _______ 641 
October ___ __ ___ ___ ____ __ _____ 912 
November ______ ____ _____ l,128 
Decem her ______ ___ _____ ____ 272 
January _______ __ ___ _____ __ _ 264 
February ______ _ ___ ____ _ _ 119 
March ___ ___ ___ ___ __ ________ __ 796 
April ______ __ ___ ____ ____ ___ 887 
May __ ____ _____ _____ ___ ___ __ ___ 154 
June ______ ___ ____ ___ _____ _____ 36 
TOT AL __ _ __ _____ ___ __ 5,894 
Another 1,621 soil samples were 
tested from soil fertility research 
plots. 
Additional experimental work on 
the use of the nitrate-nitrogen t_est 
has been summarized. This work 
shows that the nitrate-nitrogen con-
tent of the 0-24 inch layer provides 
the best method of evaluating the 
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nitrogen needs for the production 
of small grain crops. 
The plant analysis program is be-
ing continued. The use of this serv-
ice has not varied much since its 
start. Approximately 100 plant sam-
ples were sent to the laboratory for 
analysis by farmers. Over 2,700 
samples were tested from soil fertil-
ity research plots. Work with plants 
from areas thought to be low in 
available sulfur showed low sulfur 
percentages in the plant material 
early in the season but the percent-
age of sulfur increased as the season 
progressed. 
Fertilizer experiments at outlying 
locations and at sub-stations within 
the state were established to deter-
mine soil test/ plant analysis fertil-
izer response relationships of the 
various crops to added soil fertility 
on major soil areas. 
Soil tests and plant analysis play 
an important role in evaluating soil 
productivity and serve as a guide for 
a well balanced soil fertility pro-
gram. 
Additional information is avail-
able from: Soil Testing Laboratory, 
Plant Science Department, SDSU, 
Brookings, South Dakota 57006. 
( PS Investigator: B. H. Byrnes.) 
Variety Testing 
( PS Investigator: J. J. Bonnemann.) 
Performance trials were con-
ducted with overall grains, com-
mercial corn and grain sorghum 
hybrids. A test of proprietary alfalfa 
varieties was established for harvest 
to begin in 1973. Small grains were 
grown at 10 locations, corn at seven 
and grain sorghum at seven. Total 
numbers of each crop grown were: 
Barley __ --- ----------------- -- -------- -- ------- 13 
Oats --------- -------------- ------- ------ ------- 26 
Flax ------- --------- --- ------------------------- 10 
Winter Wheat ____ ___ __ ___ ________________ 18 
Rye --- --------- --- ------------------------------- 8 
Spring Wheat, including 
Semi dwarfs and durum ______ 24 
Triticales --------------------------·--- ------ 6 
Hybrid corn --------------- ----------------- 215 
Hybrid grain sorghum __ ___ __ ____ ___ 61 
Analyt.ical Services 
Station Biochemistry 
An important function of Station 
Biochemistry is providing an analyt-
ical service for farmers and ranchers 
of the state, for industries in the 
state, for other agencies and for 
other departments on the campus. 
As a part of this service, toxicologi-
cal examination of tissues for the 
Veterinary Diagnostic Laboratory 
and the chemical analysis of meat 
samples collected by the State Vet-
erinarian in connection with his re- . · 
sponsibilities in meat inspection are 
performed. The entire staff of the 
department plays some role in this 
project. Activities under this project 
may be summarized as follows: 
Analysis of feeds Number of analyses 
Moisture -----·------------- __ : _____ _ ----------------- 820 
Protein _ ------------------------------------------------ 1,534 
Ether extract -------·-·-------------------·---------- 146 
Crude fiber ---------------·-··--- ------------------ -- 160 
Ash -------------------------------------------------------- 158 
Carotene ---------------------------------------------- 108 
Urea -------- ------ -----·---- ------------------ -- 22 
Amino acids ---------------------------------------- 27 
Analysis of blood samples ---------- ·----------- 106 
Analysis of meats -····-----------------------------·- 1,076 
Analysis of minerals --------·-------------- --------- 189 
Pesticides, herbicides and polychlorinated 
· biphenyls in a variety of materials ______ 229 
Poisons 
Nitrates ------------------------------------ ---· -------- 183 
Prussic acid ------------------------------------------ 20 
Lead --------------·--- -----·------··-------- ---- ---- 76 
Arsenic ---------------------------------------------·- 23 
Mercury ---- ------------------------------------------- 16 
Selenium ------- -------·------------------------------- 483 
Other poisons ---·-·----------------------·---- _ _ 76 
Miscellaneous analyses ----·---·------- ··---------- 185 
Total 5,637 
In addition to the above analyses, 
students and other faculty are assist-
ed in the radiation of materials 
with a radioactive cobalt source 
and with the use and disposal of ra-
dioactive isotopes. ( SB Investigat-
ors: A. W. Halverson and G. F. 
Gastler.) 
Veterinary Science 
Special and service type adivities 
<luring the year included: 
Requests for Laboratory 
Assistance by Species 
Cattle --- ------------------------------
Swine -------------------------------- -
Sheep --------------------------------------
Horse ------------- -- --- ---- -· ---- --- -
Dog _______________ ___ ------------------ ------
Cat ----·-------------------------- __ 
Wildlife ----------------------------------
Poultry ------------------------------------
Other ----------------------------------------
53.4% 
18.9 
2.3 
1.2 
3.3 
2.8 
4.7 
5.3 
8.1 
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Diagnostic Labor_atory Data 
Number of requests for 
laboratory assistance ____ - 9,052 
N um her of specimens 
processed _________________________ 68,277 
Number of Specimens Submitted 
For Rabies Examination 
N um her of specimens ____ 771 
Number of specimens 
positive ____ __ ____ ______ ________ 207 ( 26%) 
Number of Positive Rabies 
Specimens by Species 
Cat ----------------------------------------------
Cattle ---------------------~--------------------
Civet Cat ------------------------------------
Dog --------------------------------------------
Fox -------------~---- ----------------------------
Horse --------------------------------
Raccoon ---------------------- -- --- -- ---------
Skunk ------------------------------
Entomology-Z_oology 
14 
59 
3 
10 
2 
·4 
1 
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Insects identified by Entomology-
Zoology Department personnel in 
response to requests during the year 
totaled 672. 
Pia nt Diseases 
Assistance provided in connec-
tion with plant diseases included 
356 samples of b.arley seed process-
ed for the loose smut embryo test, 
and 169 samples of American elm. 
were cultured to confirm Dutch elm 
disease diagnosis. A seed treatment 
test was planted in the field in the 
continuing search for effective non-
mercury seed treatment materials 
for small grains anp flax. ( PS In-
vesitgator: C. J. Mankin.) 
Seed Laboratory 
( PS lnvesitgator: R. C. Kinch) 
All seed testing activities in South 
Dakota are centered at the Plant 
Science Seed Laboratory. 
Source of seed samples 1971-1972 
Service samples 
Farmers and Industry ___ --· ___ ___ .. ·-- 3,923 
Certification 
From certified fields _________________ _ _____ 1,152 
Department of Agriculture 
Official seed control ________ ·-·· ____ -- 454 
Research 
Agricultural Experiment Station ··---- 350 
Total 5,879 
• 
t 
• 
• 
• 
List of Proiects 
Projects in progress, by depa.rtment, for the reporting 
period of July 1, 1971 through June 30, 1972. 
AGRICULTURAL ENGINEERING 
H-291 Weather Information for Agri-
culture. ( W. F. Lytle) 
H-474 Livestock, Poultry and Human 
Environment Studies. ( M. A. Hellickson 
and H. G. Young. ) 
S-483 Farmstead Electric Power Use 
and Safety. ( M. A. Hellickson and H. H. 
DeLong.) 
S-536 Application and Development 
of Principles and Methods for Applica-
tion of Anhydrous Ammonia to Grass-
lands. ( C. E. Johnson and P. K. Turn-
quist.) 
H-562 Drainage Investigations of an 
Oahe Unit Soil. ( D. W. DeBoer and S. T . 
Chu. ) 
S-563 Development of a Saline-Water 
Balance Mathematical Model. ( S . T. Chu 
and D. W. DeBoer.) · 
S-564 Development of Principles and 
Prototype Components for Greater Com-
fort and Efficiency of Tractor Operators. 
( P. K. Turnquist .and C. E. Johnson.) 
S-565 Climatic Resources of North 
Central Region. ( W. F. Lytle.) 
Effects of Additional Precipitation on 
Agricultural Production, the Environ-
ment, the Economy and Human Society 
in South Dakota. ( Max Myers.) 
S-617 Evaluation of Systems for Dis-
posal of Livestock Wastes. (J. L. Wiers-
ma and A. S. Dittman. ) . 
· NSF-GR5891 Heat and Moisture Pro-
duction in a Beef Confine~ent.Unit. ( M. 
A. Hellickson.) 
ADDITIONAL RESEARCH WORK 
Power and Machinery. Snow Blower 
Development, Senior Design Problem. 
WATER RESOURCES INSTITUTE 
A-020-SDAK Significance of Rainfall 
in Salt and Sodium Accumlations Under 
Irrigation. ( J. M. Madden.) 
A-023-SDAK Investigation of Time 
Parameter of Watersheds. ( S. T. Chu and 
W. F. Lytle.) 
A-025-SDAK Pollution Potential, of 
Runoff from Livestock Feeding Opera-
tions. (J. M. Madden, J. Andersen, J. 
Dornbush. ) 
A-027-SDAK Preliminary Investiga-
tion of a Groundwater Management Pro-
gram for the Big Sioux River. ( D. D . 
Brosz and J. L. Wiersma. ) 
A-030-SDAK Operational Evaluation 
of Irrigation Systems. ( D. D. Brosz.) 
ANIMAL SCIENCE 
SD-167 The Improvement of Beef Cat-
tle Through Breeding. ( C. A. Dinkel.) 
SD-460 Confinement Rearing of Sheep. · 
( L. F. Bush.) 
SD-485 Growing and Finishing Beef 
Cattle on Pasture. ( L. B. Embry, A. E. 
Dittman.) 
SD-486 Growing and Finishing Feedlot 
Heifers. ( L. B. Embry.) 
SD-487 Estrus Control and Induced 
Twinning in Beef Cattle. (T. D. Rich.) 
(Terminated. ) 
SD-494 Nature and Utilization of Ge-
netic Variation Influencing Economic 
Traits in the Fowl. ( W. C. Morgan.) ( Re-
vised. ) 
SD-495 Mating and Management Sys-
tems for Beef Cows and Calves. ( A. L. 
Slyter.) 
SD-497 The Effect of Composition, 
Distribution and Quantity of Lipids on 
Meat Quality. ( W. Costello. ) 
SD-498 Evaluatiori of Ration Ingredi-
ents and Methods of Feeding Swine. ( R. 
C. Wahlstrom, G. W. Libal.) 
SD-499 Roughage Utilization by Rum-
inants. ( L. D. Kamstra, L. B. Embry.) 
SD-510 Utilization of Nonprotein Ni-
trogen ( NPN) Compounds by Beef Cat-
tle and Sheep. (L. B. Embry, A. L. 
Slyter.) 
SD-512 Feed Processing and Storing 
for Beef Cattle and Sheep. · ( L. B. Em-
bry.) 
SD-513 Pork Quality: Its Relationship 
to Production, · Ca_rcass and Meat Traits. 
( W. J. Costello.) (Terminated.) 
SD-514 Characterization of Rachito-
genic Activity in Soybeans. ( C. W. Carl-
son, I. S. Palmer.). 
SD-539 Effect of Summer Range Con-
dition and Winter Supplementation on 
Herbage and Livestock Production. (J. K. 
Lewis, M. R. Haferkamp, R. M. Luther.) 
SD-540 Procedures for Controlling In-
sects Affecting Livestock (P.H. Kohler.) 
SD-544 Improved Processing and Util-
ization of Poultry Products. ( C. W. Carl-
son, 0. E. Olson, E. M. Rust.) 
SD-559 Improved Performance of Lay-
er Type Chickens Through the Use of 
Feed Additives. (E. Guenthner, C. W. 
Carlson, O. E. Olson.) 
SD-560 Amino Acid Supplementation 
of Low Protein Diets for Layers. ( C. W . 
Carlson, 0 . E. Olson.) 
SD-561 Tree Encroachment into Black 
Hills Grassland: Ecology and Manage-
ment Options. ( F. R. Gartner, W. W. 
Thompson, E. M. White. ) 
SD-566 Weaning Age and Management 
Systems for Fall Born Beef Calves. ( W. 
C. McCone.) 
SD-573 Low Protein with Amino Acids 
for Young Turkeys as Influencing Aortic 
Rupture. ( C. W. Carlson, E. Guenthner.) 
SD-580 Utilizing Wheat for Swine Pro-
duction. (J. W. McCarty, R. C. Wahl-
strom.) ( Terminated. ) 
SD-581 Weaning Systems for Rai:ige 
Lambs. ( A. L. Slyter.) 
SD-582 Nutrition, Breed of Sire, Man-
a ~ement on Lifetime Reproductive Per-
formance of Early Weaned Ewe Lambs. 
( A. L. Slyter.) 
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SD-585 Improving Efficiency of Beef 
Cattle Production in Southeastern South 
Dakota. ( R. M. Luther.) 
SD-591 Physiology of Heterosis in Re-
productive Traits of Beef Females. ( T. D. 
Rich.) 
SD-607 Protein and Amino Acid Re-
quirements of Growing Swine and the Ef-
fect of These Nutrients on Pork Quality. 
( R. C. Wahlstrom, G. W. Libal, D. H. 
Gee.) 
SD-608 Nutrition and Management Re-
quirements of Sows During Reproductive 
Life. ( R. C. Wahlstrom, G. W. Libal.) 
SD-616 Range and Grass Investigations 
in Western South Dakota. ( F. R. Gartner, 
W. W. Thompson.) 
SD-623 Growth Stimulants in Molded 
Soybeans: ( C. W. Carlson, G. Semeniuk, 
I. S. Palmer.) 
BACTERIOLOGY 
SD-542 Animal Waste Management 
with Pollution Control. ( P. R. Middaugh, 
S. Van Meeteran.) 
SD-606 Improve Laboratory Tech-
niques in the Isolation of Listeria Mono-
cytogenes from Infected Livestock. ( T. R. 
Wilkinson.) 
SD-619 Market Quality of Convenience 
Foods-Bacterial Toxins. (P. R. Mid-
daugh.) 
SD-620 Studies on Arboviruses Affect-
ing Man and Other Animals in South Da-
kota. ( G. C. Parikh.) 
BOTANY-BIOLOGY 
SD-426 Study of Somatic Cells of High-
er Plants by Means of Tissue Culture. ( D. 
J. Holden.) 
SD-548 An Investigation of Heterosis 
During the Gametophyte Generation of 
Autotetraploid Plants. ( R. H. Whalen-
with M. D. Rumbaugh (Leader), Plant 
Science Dept.) 
SD-549 The Genetic Effects of Ethyl 
Methanesulfonate on the Tomato. ( R. H. 
Whalen.) 
SD-550 The Inheritance of Resistance 
to Some Virus Diseases in Maize. ( R. H. 
Whalen.) 
SD-590 Ecological Factors Influencing 
the Production of Algae in Northern Prai-
rie Lakes. ( Water Resources Institute 
Project A-028-SDAK. ) ( L. Haertel.) 
DAIRY SCIENCE 
SD-184 Improving Dairy Cattle 
Through Breeding with Special Emphasis 
on Selection. (H. H. Voelker, W. L. 
Tucker.) 
SD-405 Analysis of Dairy Products. ( R. 
J. Baker. ) 
SD-500 Polar Lipids in Dairy and Re-
lated Foods. (J. G. Parsons.) · 
SD-501 New and Modified Dairy 
Foods. (K. R. Spurgeon, S. W. Sears.) 
SD-515 Whey Utilization by Dairy Cat-
tle. ( D. J. Schingoethe, H. H. Voelker, 
R. J. Baker.) 
SD-541 Growth Inhibitors in Soybeans. 
( D. J. Schingoethe, J. G. Parsons. ) 
SD-571 Comparative Values of Feeds 
for Dairy Cattle. (H. H. Voelker, D. J. 
Sc'hingoethe, M. J. Owens.) 
ECONOMICS 
S-535 Impacts of Institutions and Gov-
ernment Policies on Area and Community 
Development in South Dakota. ( G. D. 
Rose. ) 
H-575 Economic Analysis of Pollution 
Control Measures Associated With Alter-
native Land Uses. (J. E. Wiebe. ) 
H-583 Analysis of the Transportation 
of Grain and Farm Supplies Within South 
Dakota. ( W. F. Payne.) 
S-586 Economic Analysis of Beef Pro-
duction in Southeast Soi.Ith Dakota. ( W .. 
G. Aanderud.) 
H-587 The Structure of the Fertilizer 
Input Market in South Dakota. ( R. K. 
Rudel.) 
H-588 Alternative Marketing Opportu-
nities and Techniques for Grain and Farm 
Supply Firms. ( A. B. Sogn.) 
H-603 The Economics of Institutional 
Arrangements for Viable Rural Commu-
nities in the Great Plains. ( G. D. Rose.) 
H-638 Spatial Patterns of Beef, Cattle, 
and Grain Prices and Marketing Relative 
to the Potential for Cattle Feeding in 
South Dakota. ( R. E. Olson.) 
· S-639 Computer Data Bank of Produc-
tion Coefficients for Farm and Ranch 
Planning. ( H. R. Allen. ) 
H-640 Effects of Changes in Agricul-
ture on Community Services. ( R. L. 
Berry.) 
Economic Analysis of Irrigation Sys· 
terns Applicable to the Nort'hern Great 
Plains. Water Resources Institute project 
B-009-SDAK. (G. D. Rose and J. E. 
Wiebe.) 
Regional Income and Employment Ef-
fects of Water Resources Investments. 
Water Resources Institute project B-025-
SDAK. (J. E. Wiebe.) 
ENTOMOLOGY-ZOOLOGY 
SD-632 Investigations of the Alfalfa In-
sect Situation in South Dakota. ( R. J. 
Walstrom. ) -
SD-406 Survey Entomologist. (P. A. 
Jones.) 
SD-633 Body Tissue Distribution of 
Ammonia Loads and Embryonic Mortal-
ity. ( M. H. Roller.) 
SD-505 ~nvestigate Ecology and Con-
trol of Western and Northern Corn Root-
worm. (P.A. Jones. ) 
SD-506 Biology, Ecology, Behavior 
and Control of Certain Dipterous Insects 
on Livestock in South Dakota. ( E. U . 
Balsbaugh, Jr. ) 
SD-507 A Study . of the Pesticide Resi-
dues and of Parasites in Big Game Mam-
mals of South Dakota. ( E. J. Hugghins. ) 
SD-522 Biology and Integrated Control 
of the Greenbug on Sorghums and Small 
Grains. (P . A. Jones. ) 
SD-552 Use of Antihyperlipemic Agents 
in the Control of the Hog Roundworm, 
Ascaris lumbricoides Suum. ( A. Grei-
chus.) 
SD-553 Potential Limitations in Grass 
Production in Western South Dakota Due 
to Insects and Mites. ( B. McDaniel.) 
SD-557 Environmental Implications of 
Pesticide Usage. ( R. J. Walstrom. ) 
SD-601 Metabolic Interrlationships 
Employing Eryt'hropoietin. (R. N. Swan-
son.) 
HOME ECONOMICS 
SD-429 Fabrics and Water Problems. 
( L. 0. Lund, C. R. Sivers. ) 
H-468 End-use Performance of Sheet-
ings. ( L. O. Lund, C. R. Sivers.) 
SD-479 Use of Pheasants in Promoting 
Tourism, Economic Diversification in 
South Dakota. (F. M. Hettler.) (Termin-
ated.) 
H-569 Thermal Insulation and Degra.· 
dation of Drapery Fabrics with Selected 
Linings. ( C. R. Sivers, L. 0. Lund.) 
SD-577 Effect of Iron Supplementation 
on Blood Levels of Iron. ( E. Rust, L. 
Guild.) (Terminated.) 
SD-578 Utilization of Wheat and 
Wheat Products for Human Consumption. 
(D. Deethardt, L. Guild, W. Johnson.) 
H-611 Chemical Composition, Nutri-
tional Value, Palatability and Consumer 
Acceptance of Lamb Meat. ( W. Johnson, 
L. Guild, D. Deethardt.) 
H-612 Nutritional Value and Utiliza-
tion of South Dakota Products. ( D. Deet-
. hardt, R. Wills, E. Rust, L. Guild.) 
SD-613 Availability of Phosphate as a 
Regulator of Sugar-Fat Metabolism. ( L. 
Guild, W. Johnson.) 
H-614 Effect of Sodium Hypochlorite 
Bleach on Durable Press Fabrics. ( L. 0. 
Lund, C. R. Sivers.) 
HORTICULTURE-FORESTRY 
SD-174 Collecting, Preserving, Catalog-
ing, etc., of Fruit Plants. ( R. M.Peterson.) 
SD-475 Selection and Propagation of 
Woody Plants for the Northern Plains. 
( R. M. Peterson and N. P. Evers.) 
SD-476 Campus Landscape Design. 
( L. C. Johnson.) 
SD-523 Developing Improved Toma-
toes for Home and Commercial Produc · 
tion in South Daokta. (P. Prashar.) 
SD-524 Selection of Adapted Species 
and Strains of Trees and Shrubs for South 
D akota. ( P. E. Collins. ) 
SD-525 Effect of Spacing on the Sur-
vival, Growth and Effectiveness of Wind-
breaks in South Dakota. ( P. E. Collins.) 
SD-526 Improving Floral Crop Produc-
tion and Management. ( D. G. Adams.) 
SD-528 Developing Improved Fruit 
Varieties and Fruit Cultural Practices for 
South D akota. ( R. M . Peterson. ) 
SD-551 Forest Ecological Succession 
on Missouri River Reservoirs. ( P. E. Col-
lins. ) 
SD-622 Vegetable Breeding and Cul-
tural Practices. ( P. Prashar. ) 
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PLANT SCIENCE 
SD-66 Breeding of Superior Fie.Id Corn 
Hybrids. ( D. B. Shank.) 
SD-148 Soybean Breeding and Soybean 
and Oilseed Production. ( A. O. Lunden.) 
SD-181 Breeding and Testing Wheat. 
(D. G. Wells.) 
SD-303 Breeding and Testing of Barley 
for South Dakota and Upper Midwest 
Conditions. ( P. B. Price.) 
SD-401 Foundation Seed Stock Divi-
sion. (J. D. Colburn.) 
SD-402 Seed Certification. (J. D. Col-
burn. ) 
SD-403 Seed Testing. ( R. C. Kinch.) 
SD-404 Variety Testing. (J. J. Bonne-
mann.) 
SD-517 Crop and Soil Management 
with and without Supplemental Water. 
( L. O. Fine.) 
SD-518 Nutrient Enrichment of Waters 
by Soils and Sediments. ( E. M. White. ) 
SD-520 Cereal and Forage Crop Virus 
Diseases; Their Identity, Effect and Con-
trol. ( W. S. Gardner.) 
SD-545 The Breeding and Testing of 
Superior Grasses Adapted to South Dako-
ta. (J. G. Ross, R. T. Thaden.) . 
SD-546 Forage Legume Genetics, 
Breeding, and Management. ( M. D. Rum-
baugh.) 
SD-548 Investigation of Heterosis Dur-
ing the Gametophyte Generation of 
Autotetraploid Plants. ( M. D. Rumbaugh, · 
R: H. Whalen.) 
· SD-558 Protein Separation by Visual 
Protein Reference Boards. ( R. C. Kinch.) 
SD-567 Nucleic Acid and Protein Syn-
thesis in Winter Cereal Seedlings During 
and Following Cold Acclimation. ( D. G. 
Kenefick, E. I. Whitehead.) 
SD-568 Efficiency of Beef Cattle Pro-
duction in South Dakota with Various 
Methods of Land Use and Cattle Manage-
ment. (C.R. Krueger, L.B. Embry, H. R. 
Allen.) 
SD-570 Development of Soil Testing 
Procedures and a Testing Program for 
Determining the Soil Fertility of South 
Dakota. (P. L. Carson, R. C. Ward, B. H. 
Byrnes.) · 
SD-592 The Identity, Extent, and Con-
trol of Forest, Shade and Shelterbelt Tree 
Diseases in South Dakota. ( J. D. Otta.) 
SD-593 The Occurrence, Effect, and 
Control of Bacterial Plant Diseases in 
South Dakota. ( J . D. Otta.) 
SD-594 Grain Sorghum Breeding and 
Production. ( A. O. Lunden.) 
SD-595 A Study of the Hydraulic and 
Physical Properties of the Soil-Plant En-
vironment Using Remote Sensing, Field 
and Laboratory Techniques. (M. L. Hor-
ton, L. R. Stone, C. G. Carlson.) 
SD-596 Epidemiology of Wheat Rusts. 
( G. W. Buchenau.) 
SD-597 Plant Growth Control. ( W . E. 
Arnold, W. B. O'Neal.) 
SD-598 Foliar and Root Diseases of Al-
falfa . ( G. Semeniuk, M. D. Rumbaugh. ) 
SD-599 Physiology of the Flax Plant in 
Relation to Seed Production and Quality 
of Oil. ( C. D. Dybing.) 
SD-600 Nematode Diseases of Range 
Grasses and Their Control. (J. D. 
Smolik.) 
• 
SD-602 The Effect of Foliar Diseases 
on Quality and Yield in Forage Grasses. 
( C. J. Mankin, J. G. Ross.) 
SD-604 Control of the Major Diseases 
of Hybrid Corn Through the Develop-
ment of Disease Resistant Inbred Lines. 
( C. M. Nagel, J . Jenison, D. B. Shank.) 
SD-605 Toxigenic and Pathogenic Cap-
abilities of Fungi Isolated from Animal 
Tissues and Their Feeds. ( G. Semeniuk, 
· W. U. Knudt.son.) · 
SD-609 Crop and Soil Management 
and Associated Plant-Plant Environment 
Relationships. (P. D. Evenson.) 
SD-624 Investigation of Range Im-
provement in Western South Dakota by 
Several Agronomic Methods. ( R. G. 
Hoeft, R. A. Moore. ) 
SD-625 Spring Wheat Breeding. ( R. 
W. Pylman, jr. , G. W. Buchenau, F. 
Bode.) 
SD-627 Determination of Soil Proper-
ties Causing Ecological Selection of 
. Range and Pasture Plant Species. ( E. M. 
White. ) 
SD-631 Development of Oats, Flax, 
and Rye Adapted to South Dakota. ( D. L. 
Reeves.) . 
SD-642 Soil Landscape Characteristics 
Affecting Land Use Planning and Rural 
Development. ( F. C. Westin, C. J . 
Frazee.) · 
SD-954 Plant and Soil Science ( High-
more). 
SD-970 Northeast Research Farms. ( Q. 
S. Kingsley.) 
SD-971 Research Substation-Presho. 
( H. A. Geise. ) 
SD-979 Plant Science Farm-Brook-
ings. ( H. Lund. ) , 
· Understanding and Improving the Soil-
Plant Environment for .More Effiuent 
Utilization of Water. Water Resources In-
stitute project A-018-SDAK. ( M. L. Hor-
ton.) 
Increasing Water Utilization Efficiency 
of a Pasture Grass by Increasing After-
math through Plant Selection. Water Re-
sources Institute project A-026-SDAK. (J. 
G. Ross.) 
RURAL SOCIOLOGY 
SD-529 Characteristics of Low Income 
Families in Eastern South Dakota. (M. P . 
Riley.) 
SD-543 The Relation of Population to 
Social Changes in fhe North Central Re-
gion, 1960-70. (M. P. Riley.) 
SD-572 Relationship of Human and In-
stitutional Resources to Future Develop-
ment in Non-Metropolitan Areas. ( R. M. 
Dimit and 0. E. Lanham.) 
SD-621 Manpower Programs and 
Needs for South Dakota. ( R. M. Dimit 
and R. T. Wagner.) 
STATION BIOCHEMISTRY 
SD-407 Analytical Services. ( 0 . E. Ol-
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SD-424 Urinary Calculi of Cattle and 
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SD-508 Biochemistry of Selenium. ( I. 
S. Palmer, A. W. Halverson.) 
SD-554 Physiological and Behavioral 
Effects of DDT, DDD and DDE on Pen-
ned Cormorants. ( Y. A. Greichus, A. 
Greichus, E. J. Bicknell.) 
SD-589 Mercury in Our Environment. 
(R. J. Emerick, 0. E. Olson, C. W. Carl-
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SD-556 Visual Documentation of Suc-
cessional Changes of the Black Hills Pine 
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SD-615 Ecology of Wetlands and Wa-
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Effects of Prescribed Burning of Up-
land Vegetation on Duck Production. (J. 
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SD-913 Wildlife Research Unit. ( R. L. 
Linder.) 
SD-914 Fisheries Research Unit. ( D. C. 
Hales.) 
COOPERATIVE WILDLIFE 
RESEARCH UNIT 
Life History and Ecology of the Black-
footed Ferret (Mustela nigripes) in the 
Wild. ( R. L. Linder.) 
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Deer and Cattle Forage Relationships 
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Dakota. ( R. B. Dahlgren.) 
Evaluation of Chemosterilants as In-
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Corixidae ( Water Boatmen) of the 
South Dakota Glacial Lake District. ( R. 
L. Applegate.) 
Enrichment and Siltation of South Da-
kota Lakes as Indicated by Core Sam-
pling. ( D. C. Hales.) 
Primary Production and Algae of Lake 
Poinsett, South Dakota. ( D. C. Hales.) 
Northern Pike Culture and Removal in 
South Dakota Winter-Kill Ponds. ( R. L. 
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Nutrient Transport in the Lake Poin-
sett System. ( R. L. Applegate.) 
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------ Financial Statement------
SOUTH DAKOTA AGRICULTURAL EXPERIMENT STATION, YEAR ENDED JUNE 30, 1972 
Expenditures 
Source of Funds 6-30-71 6-30-72 
1. State Appropriations (General Fund)____________ -------------- ------------ $2,198,535.95 
2. Continuing Federal Appropriation's (State Treasurer) ____ ____ _______ 831,909.00 
3. Continuing Federal Appropriations (Local) _-------------------------~----- 39,833.06 
4. Federal Grants and Contracts (USDA) ____________________ ____ __ __________ ____ 71,849.78 
5. Federal Grants and Contracts (Not USDA) __________ ________ _____ __ ______ 92,581.98 
6. State Agencies Grants ____ ____________________________________________________________ 84,973.52 
· 7. Private Grants and Contracts _____________________________________________________ l 00,453.82 
8. Internal and Statewide Services _______ ______ __ ________________________ __________ . 139,873.47 
9. Industry Services _____________________________________ ----------------------------------- 40, l 77. 7 4 
l 0. Replacement Livestock Purchases _______________________________________________ · 21 3,877.95 
TOT AL ----------------------------------------------- _ ______ _________________ $ 3, 8 l 4,066.27 
Sales Income to General Fund ------------------------------------------------------- 396,718.70 
Net Support From Genera I Fund ____ . _________________________ -------------~---- ______ 1,801,817.25 
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254,893.95 
$4,024,347.75 
335,200.57 
1,863,396.46 
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